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CHAPTER 1   INTRODUCTION 
 
In this thesis, we focus on some important issues in the field of health economics, such as health, 
mental health and finance of public health insurers. Our purpose of study is to examine how 
individual’s decision-making and choice affect one’s health and economic behavior, and on others 
through interactions within social relations.  
 
Figure 1.1: Purpose of the Thesis 
The thesis consists of three empirical studies. We first examine the action strategy of insures of 
public health insurance, and then the interdependence of individual health and economic activities 
within the household. We use various latest data sets in Japan, such as micro-level data on insurers, 
panel and anonymized data on household. On the basis of the economic theory that analyzing the 
behavioral principles of individuals and organizations, we pay careful attention to the endogeneity 
problem when examining the causal effects. We adapt analytical methods that have been developed 
at the microeconometrics field, such as bivariate ordered probit model and replication of the setting 
of random experiment. 
Accumulation of literature in this field is still thin in Japan. We are eager to contribute to the 
field by estimating the parameters of the model that describes individual behavior, as well as 
providing policy implications from our estimation results. 




Figure 1.2: Study Structure 
First, we focus on the Japanese Health Insurance Society (HIS) which is a main component of 
Japan’s health insurance system and provides health benefits to employees and their dependents in 
large or medium-sized enterprises. Their financial condition is challenged nowadays by severe 
budget deficit after a policy reform implemented in 2008. The strategy of financial budget 
management would affect not only the level of premium rates contributed by employers and 
employees, but also the quantity and quality of health benefits provided to the employees and their 
dependents. 
Second, we look into a household and consider it as an economic unit within which individuals 
make decisions on their economic behaviors, such as budgeting management and labor supply, 
which might affect health status or/and being affected at the same time. Both physical and mental 
well-being of household members would affect quantity and types of health benefits they demand 
from the health insurance providers. 
We provide empirical evidences to the three studies, and we show the overview of each study as 
follows: In study 1, we examine economic determinants of employer’s cost burden of health 
insurance, and how Japanese health insurance societies (HISs) manage their budgets in response to 
changes in mandatory contributions to Health Service Systems for the Elderly (HSSE) and the 
Retired (HSSR). We analyze annual financial statements of HISs from 2004 to 2011, by focusing on 
the issues of excess burden of employers and the role of retained earnings. 
In study 2, we examine whether the decision-making power of Japanese married women affects 
their subjective health status. We adopt a new measure of decision-making power, namely, the 
degree that the wife participates in the family budgeting process. The budgeting power of a married 
woman is measured using four criteria: (1) whether she has income, (2) whether she is able to 
centralize the family income, (3) whether she manages the family’s finances and (4) whether she 
receives a share of the income. Married women have ‘strong’ power compared with their spouses if 
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all four criteria are satisfied, ‘fair’ power if any three criteria are satisfied and ‘weak’ power if no 
more than two criteria are satisfied. We use a micro-level data set from the Japanese Panel Survey of 
Consumers (JPSC) with a sample of 1,306 married women aged 25 to 45 years. We employ a 
bivariate ordered probit model to circumvent the possible biases caused by the endogeneity in the 
measure of the decision-making power.  
We examine how mental illness affects labor supply of non-patient family members in the 
household in study 3. In Japan, the number of patients with mental illness has increased dramatically 
up to more than 3.2 million by 2008. Mental illness imposes costs on the individual, his or her family, 
and on society as a whole. In order to examine the presence of the causal effect of mental illness on 
the risk of labor supply of family members, we replicate the setting of a randomized experiment to 
assign mental illness individual to a household. We first use propensity score matching to match a 
non-patient individual with a mentally ill family member to the one without mentally ill member, by 
matching those individuals based on their propensity score, the conditional probability of having a 
mentally ill family member given observable individual and household characteristics. We then 
follow both those who were assigned mentally ill family member (Treated group) and those who 
were not (Untreated group), to calculate the average treatment effect on the treated (ATT) for 
measuring the impact of the emergence of mental patients on their family members’ labor supply. We 
use an anonymous data set from the Comprehensive Survey of Living Conditions of the People on 
Health and Welfare (Kokumin seikatsu kiso chosa) in 2004.  
In the following chapters and sections, we introduce each study in detail. Then we conclude and 









































                                                   
1 2014 年度（予算ベース）の厚生労働省による推計値である。 
2 健康保険組合連合会（健保連）「平成 26 年度健保組合予算早期集計結果の概要」を参考した。 
3 健保組合の財務諸表である「収入支出決算概要表」（2004-11 年）から筆者が計算したものである。 
4 国庫補助率は協会けんぽの財政再建の特例措置により、2010-12 年度の 3 年間に 13%から 16.4%へと引


































































2008 年度以降の健保組合全体が支払う拠出金は 2.74 兆円に上り、4,100 億円の負担増とな












                                                   
10 健保連は、このような財政調整の拡大に反対しており、財政調整・一元化阻止特別委員会を組織し、財












































                                                   
11 主に中小企業で働く従業員やその被扶養者を対象にし、社会保険庁が管掌していた政府管掌健康保険















































































Feldstein and Friedman (1977) は、健康保険の便益は、従業員に支払われた非課税の“賃
金” の性格を持ち、限界税率が高い高賃金の従業員ほど、賃金の一部を保険便益として受け
取りを望む、と主張している。Gruber and Lettau (2004) は、租税回避のインセンティブ
                                                   























Dowd and Feldman (1987) は、健康保険を提供する企業の意思決定を説明する行動モデ
ルを用いた理論分析から、健康リスクの程度における異質性や健康に対する選好が異なる
ほど、事業主が負担する保険料負担が減少することを示している。また実証分析からは以
下のような結果が得られている。Monheit and Vistnes (1999) は健康に自信のある単身の
若者は、事業主により保険が提供されていない職場を選択する傾向があることを明らかに

















行われていた。Tachibanaki and Yokoyama (2008) は、産業別の時系列データを用いて、
社会保険料の上昇は従業員の賃金を下げてはこなかったので、帰着はないと結論付けた。
一方、Hamaaki and Iwamoto (2010) は賃金の上方トレンドを考慮しないTachibanakiら
の結果には、下方バイアスがかかると指摘し、それを調整して評価すると、社会保険料の
事業主負担の一部は賃金に帰着されていると結論づけている。 















































表 2.1 の損益計算書と貸借対照表の各勘定科目のデータは、それぞれ表 2.2 のフォーマッ









加入者一人当たりの法定給付は、2004 年の 9 万 3 千円から、11 年には 11 万 6 千円と増加
している。選択的給付である総加入者一人当たり（付加給付額＋保健事業額）も、同時期
に、1 万 3 千円から 1 万 6 千円に増加している。しかし、保険料を負担している従業員一人
当たりの拠出金は 09 年を境に増加し、11 年の平均額は 19 万 1 千円で、加入者一人当たり
の給付額を大きく上回った。従業員の標準報酬月額は、2008 年までの間増加はしているも




年 4 月時点で、2004-11 年までのデータが整備されている。 
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のの、１％強程度であり、2009 年以降 04 年の当初額より減っている。平均年齢も 0.5 歳程
度の増加で、ほとんど変化はない。しかし、従業員一人当たりの扶養家族数（扶養率）が
2008 年から 1 を切っていることから、独身者か、子供のいない世帯が増えていることが分
かる。女性従業員比率はほとんど変化していない。 










拠出金の 1 年分を大きく上回っているが、2009 年から下回り始め、任意の積立金だけでは、
給付や拠出金などの支出を支えきれなくなった。 
 図 2.4 は、重要な変数である従業員一人当たりの当期利益、内部留保、拠出金および保険
料率の変化を示した。まず、従業員一人当たりの当期利益は、2008 年度以降、マイナスに
なっている。2009 年度の財政赤字は一人当たり 2 万 8 千円で最大となった。それ以降は、
赤字が減少傾向にあったが、2011 年度では、一人当たり 1 万 8 千円もの赤字を継続した。
次に、従業員一人当たりの内部留保が 2007 年度を境に減り続けていたが、一人当たりの拠
出金を大きく上回っていた。2008 年度の制度変更後、拠出金が徐々に増え続けて、内部留
保との差が縮んでいく傾向にある。2011 年度では、一人当たりの拠出金は 18 万 4 千円で
あったのに対して、内部留保は 21 万 9 千円であった。また、健保組合の平均保険料率は 2004
年度から 2007 年度にかけて緩やかに下がったが、2008 年度から 2011 年度にかけて、7.3％
から 8.0％へと大幅に上昇した。 
























度下では実現する、すなわち観測される Y の値は常に 1 以上である。一方、「制度的規制が
ない場合に労使の合意する Y」の値は 1 未満になることもありうるが、現行制度下でその
ような組合で実現する Y の値は 1 となるであろう。 
この、「制度的規制がない場合に労使が合意する Y」を Y の潜在変数と呼び、Y*で表す。
実現する ln(Y)の値は常に正もしくゼロである。正の場合は ln(Y)=ln(Y*)であり、ln(Y)がゼ
ロの場合は「制度的規制のない場合に労使が合意する Y の値」は 1 以下であり、ln(Y*)は非
正となるはずである。 







事業主超過負担倍率 Y が 1 を超えるか否かに注目する。実現した ln(Y)の値が正なら 1、
ゼロなら 0 で表す変数を D として、各組合の事業主超過負担の結果を記述する。Y を説明
す る 変 数 の ベ ク ト ル を X と す る 。 i 番 目 の 組 合 で Di =1 と な る 確 率 を 




                                                   
17 ロジット・モデルは、Wooldridge(2010)Chapter 15. Discrete Response Models、トービット・モデル





事業主超過負担倍率 Y の値に注目し、実現する ln(Yi)について以下の関係が成立すると仮
定する。 
  ln(Yi) = α+βXi+εi   このとき ln(Yi*)>0 


















































 蓄積された内部留保は何に使われるのであろうか？図 2.8 は、横軸に拠出金の変化分、縦
軸に内部留保の変化分をとり、組合ごとの散布図、回帰直線および右下がりの 45 度線（マ




みると、拠出金の変化分の係数の絶対値は、最大でも 0.54 ほどであり、拠出金が 10 万円
増えたとしても、内部留保は 5 万 1 千円ほどしか減少しない。もちろん、拠出金増のうち 4
分の 1 程度（3 か月分）は法定準備金から手当てされている可能性があり、最大で 8 万円程
度しか拠出金の増加には充てられていない。すなわち、拠出金の増加より多めに内部留保
されているのである。しかし、2008 年以降、プロットされた点の多くは、次第に 45 度線
に収束している。すなわち、拠出金の増加分だけ、内部留保が下がる傾向が読み取れる。 
 他方で、回帰直線の切片の係数をみると、年々小さくなってきている。特に、2009－10
年ではマイナス 2 万 6 千円程度である。これは、仮に拠出金が変化しなくとも、2 万 6 千円
程度は内部留保が減ることを意味している。これから内部留保への積立自体は減ってきて
いることが分かる。 






































                                                   
19 高齢者医療制度の導入に伴い財政が悪化した協会けんぽへの国庫補助率を 16.4%に引き上げる（2010
年 7 月 1 日施行）ことに伴い、他の被用者保険である健保組合や共済に対して、2010 年 7 月以降 2012 年
度までの間の期限付きの新たな財政調整が導入された。その分を被用者健保（協会けんぽ、健保組合、共
済組合）間の負担額の算出方法を加入者割から総報酬割にすることで、健保組合と共済組合に対し、年間













Dowd B. E., Feldman R., 1987. Voluntary reduction in health insurance coverage: A theoretical 
analysis. Eastern Economic Journal 13 (3) 215–232. 
Dale-Olsen H., 2006. Wages, fringe benefits and worker turnover. Labour Economics 13, 87 –105. 
Dranove D., Spier K.E., Baker L., 2000. ‘Competition’ among employers offering health insurance. 
Journal of Health Economics 19, 121–140. 
Feldstein M., Friedman B., 1977. Tax subsidies, the rational demand for insurance and the health 
care crisis. Journal of Public Economics 7, 155–178. 
Gruber J., Lettau M., 2004. How elastic is the firm’s demand for health insurance? Journal of Public 
Economics 88, 1273–1293. 
Hamaaki J., Iwamoto Y., 2010. A reappraisal of the incidence of employer contributions to social 
security in Japan. Japanese Economic Review 61(3), 427-441. 
Komamura K., Yamada A., 2004. Who bears the burden of social insurance? Evidence from 
Japanese health and long-term care insurance data. Journal of the Japanese and International 
Economies 18, 565–581. 
Levy H., 1998. Who pays for health insurance? Employee contributions to health insurance 
premiums. Industrial Relations Section of Princeton University, Working Paper #398. 
Monheit A. C., Vistnes J. P., 1999. Health insurance availability at the workplace. How important 
are worker preferences? Journal of Human Resources 34(4), 770–785. 
Tachibanaki T., Yokoyama Y., 2008. The estimation of the incidence of employer contributions to 
social security in Japan. Japanese Economic Review 59(1), 75–83. 
Wooldridge J. M., 2010. Econometric Analysis of Cross Section and Panel Data. The MIT Press, 
Second Ed. 
Yoshida A., Tsuruta Y., 2013. How Do Japanese Health Insurance Societies Finance Their 










































データ出典：健康保険組合連合会「平成 19－21 年度健保組合決算の概要」 
 







































































































































































































































































































































































































































































































保険給付費 健康保険収入 当年度繰越金対応 未払費用・未払金
法定給付費 保険料収入 財政調整事業繰越金対応 前受保険料
付加給付費 特別保険料収入 準備金対応 財政調整事業繰越金



























































































Year KCODE PL01 PL02 PL03 PL04 PL05 ・・・
2004 10○○○ ○○ 379086 379086 0 354859 0 0 0 274349 ・・・
2004 10○○○ 北海道○○ 727507 701967 25540 630425 0 0 0 408573 ・・・
2004 10○○○ 北海道○○ 137826 137826 0 93538 0 0 0 69676 ・・・
2004 10○○○ 北海道○○ 904317 904317 0 596663 0 0 0 461014 ・・・
2004 10○○○ 北海道○○○○ 6717671 6717671 0 5175276 0 0 0 3654968 ・・・
2004 10○○○ 北海道○○ 1944926 1880655 64271 1454810 0 0 0 930457 ・・・
2004 10○○○ 北○○○ 949384 924937 24447 454589 0 0 0 229165 ・・・
2004 10○○○ 北海道○○ 575214 551301 23913 134295 0 0 0 4152 ・・・
2004 10○○○ 札幌○○ 227637 227637 0 125712 0 0 0 72965 ・・・
2004 10○○○ 北海道○○○○ 1351210 1351210 0 1258205 0 0 0 926176 ・・・
2004 10○○○ ○○○○ 268006 268006 0 240671 0 0 0 186078 ・・・
2004 10○○○ 北海道○○○ 867025 867025 0 508255 0 0 0 377786 ・・・
2004 10○○○ ○○ 284324 284324 0 140128 0 0 0 90693 ・・・
2004 10○○○ ○○○○ 1217753 1217753 0 750379 0 0 0 481145 ・・・



















Year KCODE BS01 BS02 BS03 BS04 BS05 BS06 BS07 BS31 ・・・
2004 10○○○ ○○ 261695 261695 11383 0 216934 33378 0 0 ・・・
2004 10○○○ 北海道○○ 1123320 1123320 6362 340 285242 831376 0 0 ・・・
2004 10○○○ 北海道○○ 4887 4887 4887 0 0 0 0 0 ・・・
2004 10○○○ 北海道○○ 476732 476732 180373 0 199818 0 96541 0 ・・・
2004 10○○○ 北海道○○○○ 2374797 2374797 0 575 1977600 0 396622 0 ・・・
2004 10○○○ 北海道○○ 1602709 1602709 0 375 833516 747673 21145 0 ・・・
2004 10○○○ 北○○○ 1677922 1677922 91704 0 737852 848366 0 0 ・・・
2004 10○○○ 北海道○○ 674029 674029 0 0 293559 376173 4297 0 ・・・
2004 10○○○ 札幌○○ 247260 247260 0 0 157104 90156 0 0 ・・・
2004 10○○○ 北海道○○○○ 1166079 1166079 32066 6 715779 383258 34970 0 ・・・
2004 10○○○ ○○○○ 16463 16463 0 54 12846 0 3563 0 ・・・
2004 10○○○ 北海道○○○ 176705 174087 0 0 138036 0 36051 0 ・・・
2004 10○○○ ○○ 117408 111736 11391 0 98654 0 1691 0 ・・・
2004 10○○○ ○○○○ 512985 512601 35830 127 389185 0 20036 67423 ・・・

















平均値 標準偏差 平均値 標準偏差 平均値 標準偏差 平均値 標準偏差 平均値 標準偏差 平均値 標準偏差 平均値 標準偏差 平均値 標準偏差
事業主保険料率／従業員保険料率
（調整保険料率含む）
－ 1.29 0.33 1.29 0.33 1.28 0.32 1.28 0.32 1.28 0.32 1.28 0.32 1.27 0.31 1.26 0.30
（事業主＋従業員）保険料率
（調整保険料率含む）
（‰） 74.84 11.15 73.96 10.92 73.18 10.62 73.08 10.40 73.80 10.29 74.50 10.21 76.72 10.73 79.87 11.25
総加入者１人当たり法定給付 (千円) 93.56 15.26 97.45 15.71 98.85 14.55 103.25 17.63 108.38 16.30 110.01 17.05 113.98 18.49 116.04 17.51
総加入者１人当たり
（付加給付費＋保健事業費） (千円) 13.14 14.06 13.84 15.40 14.61 15.66 15.25 16.07 17.27 17.24 17.71 20.44 17.05 16.34 16.78 17.08
従業員１人当たり拠出金 (千円) 149.95 44.84 141.01 42.24 143.37 41.70 154.93 42.69 182.88 39.65 184.00 39.90 175.34 46.89 191.18 51.43
平均標準報酬月額 (千円) 374.19 75.26 376.39 76.77 377.48 76.82 379.26 81.12 379.12 81.64 371.12 82.83 369.34 82.47 371.78 82.51
従業員の平均年齢 （歳） 41.01 3.29 41.10 3.28 41.18 3.22 41.22 3.25 41.22 3.17 41.26 3.09 41.40 2.97 41.54 2.91
従業員１人当たりの扶養者数（扶養率） (人) 1.11 0.27 1.09 0.27 1.07 0.27 1.04 0.27 0.99 0.25 0.99 0.25 0.98 0.25 0.98 0.25
女性従業員比率 － 0.25 0.16 0.25 0.16 0.25 0.16 0.26 0.16 0.26 0.16 0.26 0.17 0.26 0.17 0.26 0.17
従業員の数 (人) 9293.44 20114 9574.84 21545.6 9963.01 23053.9 10389.8 24491 10717.7 25476.2 10760.31 25090.8 10730.83 24845.1 10827.45 25243.8
従業員１人当たり（別途積立金＋次期
繰越利益） (千円) 266.57 484.62 314.95 728.84 320.45 550.81 328.80 561.54 308.87 513.19 286.23 524.00 265.43 489.83 247.13 518.99
従業員１人当たり内部留保 （法定積立
金＋別途積立金＋次期繰越利益）
(千円) 388.11 542.22 439.83 769.64 448.56 615.42 456.02 628.19 434.06 571.77 411.98 580.63 394.34 540.37 381.13 581.28
2008年度 2009年度
損益計算書データ 標本数： 1584 標本数： 1561 標本数： 1541 標本数： 1518 標本数： 1497 標本数： 1473
変数名 (単位)
2004年度 2005年度 2006年度 2007年度


















平均値 標準偏差 平均値 標準偏差 平均値 標準偏差 平均値 標準偏差 平均値 標準偏差 平均値 標準偏差 平均値 標準偏差 平均値 標準偏差
（事業主＋従業員）保険料率
（調整保険料率含む）
（‰） 73.30 11.92 75.43 10.78 72.75 11.54 74.44 10.63 72.27 11.04 73.55 10.43 72.66 10.55 73.26 10.34
総加入者１人当たり法定給付 (千円) 90.62 14.14 94.69 15.52 94.64 15.53 98.57 15.65 96.47 14.45 99.83 14.48 100.20 15.79 104.52 18.19
総加入者１人当たり
（付加給付費＋保健事業費）
(千円) 12.05 10.55 13.56 15.19 12.99 12.05 14.17 16.54 13.29 11.73 15.15 17.00 13.74 11.18 15.87 17.67
従業員１人当たり拠出金 (千円) 136.32 49.26 155.20 41.86 129.10 41.46 145.75 41.63 132.88 42.54 147.70 40.59 141.56 40.76 160.47 42.26
平均標準報酬月額 (千円) 346.90 66.77 384.72 75.73 348.19 66.83 387.63 77.62 349.09 67.10 389.19 77.55 348.58 68.94 391.99 82.41
従業員の平均年齢 （歳） 39.33 4.01 41.66 2.70 39.51 4.04 41.73 2.68 39.69 3.94 41.80 2.64 39.83 3.99 41.80 2.68
従業員１人当たりの扶養者数（扶養率） (人) 0.99 0.31 1.16 0.25 0.97 0.31 1.14 0.24 0.95 0.30 1.12 0.24 0.92 0.29 1.09 0.24
女性従業員比率 － 0.29 0.18 0.23 0.15 0.29 0.18 0.23 0.15 0.29 0.18 0.24 0.15 0.30 0.18 0.24 0.15
従業員の数 (人) 10404 22531 8865 19092 11292 26305 8890 19294 12044 29678 9105 19635 12639 32729 9457 20054
従業員１人当たり（別途積立金＋次期
繰越利益）
(千円) 294.61 489.58 255.75 482.47 389.66 1269.74 285.15 313.19 363.95 932.98 302.51 262.64 363.89 953.06 314.24 263.22
従業員１人当たり内部留保 （法定積立
金＋別途積立金＋次期繰越利益）
























平均値 標準偏差 平均値 標準偏差 平均値 標準偏差 平均値 標準偏差 平均値 標準偏差 平均値 標準偏差 平均値 標準偏差 平均値 標準偏差
（事業主＋従業員）保険料率
（調整保険料率含む）
（‰） 73.62 10.22 73.88 10.32 74.78 9.89 74.37 10.34 78.09 10.76 76.12 10.66 81.64 10.91 79.07 11.32
総加入者１人当たり法定給付 (千円) 104.84 17.49 109.85 15.55 105.58 17.83 111.89 16.36 110.27 19.73 115.59 17.69 113.49 17.73 117.18 17.30
総加入者１人当たり
（付加給付費＋保健事業費）
(千円) 15.10 11.32 18.17 19.11 15.05 11.55 18.84 23.11 14.61 12.04 18.10 17.79 14.76 12.36 17.68 18.76
従業員１人当たり拠出金 (千円) 168.88 39.38 188.70 38.31 170.58 40.65 189.68 38.20 166.45 46.94 179.20 46.36 178.44 46.21 196.89 52.63
平均標準報酬月額 (千円) 350.88 70.25 390.83 83.19 343.24 69.28 383.92 85.26 342.22 70.65 381.10 84.50 348.09 74.37 382.42 83.80
従業員の平均年齢 （歳） 39.90 3.92 41.77 2.62 40.01 3.81 41.78 2.57 40.26 3.61 41.89 2.49 40.54 3.55 41.99 2.44
従業員１人当たりの扶養者数（扶養率） (人) 0.88 0.28 1.04 0.23 0.88 0.28 1.03 0.23 0.88 0.27 1.03 0.23 0.89 0.27 1.02 0.22
女性従業員比率 － 0.30 0.18 0.24 0.15 0.30 0.18 0.24 0.15 0.30 0.19 0.24 0.15 0.30 0.19 0.25 0.15
従業員の数 (人) 13738 35148 9465 20033 13399 33443 9644 20478 13233 32635 9646 20496 13525 33045 9617 20720
従業員１人当たり（別途積立金＋次期
繰越利益）
(千円) 331.76 857.81 299.37 259.85 311.37 871.99 275.59 262.97 289.94 798.00 254.80 260.62 277.54 831.87 233.47 282.07
従業員１人当たり内部留保 （法定積立
金＋別途積立金＋次期繰越利益）
(千円) 453.10 958.91 426.15 285.42 431.34 966.07 403.79 292.03 415.01 877.49 385.38 291.59 408.26 921.04 368.95 330.08
2011年度
小（労使折半） 大（超過負担） 小（労使折半） 大（超過負担）変数名 (単位)
2008年度 2009年度 2010年度
損益計算書データ 標本数：439 標本数：1058 標本数：438 標本数：1035
貸借対照表データ
標本数：1017 標本数：447 標本数：996

















標準誤差 標準誤差 標準誤差 標準誤差 標準誤差 標準誤差 標準誤差 標準誤差
総加入者１人当たり法定給付（単位：10万円） 0.29 *** 0.09 0.27 *** 0.08 0.27 *** 0.08 0.26 *** 0.08 0.32 *** 0.08 0.38 *** 0.08 0.24 *** 0.07 0.14 * 0.08
総加入者１人当たり（付加給付費＋保健事業
費）（単位：１０万円）
0.16 0.12 0.08 0.09 0.19 * 0.11 0.19 * 0.11 0.33 *** 0.12 0.34 ** 0.13 0.32 ** 0.13 0.22 * 0.12
従業員１人当たり拠出金（単位：１０万円） 0.02 0.03 -0.01 0.03 -0.04 0.03 -0.02 0.03 0.08 * 0.04 0.10 ** 0.04 -0.01 0.03 0.05 0.03
平均標準報酬月額（単位：１０万円） 0.06 *** 0.02 0.07 *** 0.02 0.07 *** 0.02 0.07 *** 0.02 0.03 0.02 0.02 0.02 0.04 0.02 0.03 0.02
従業員の平均年齢 0.03 *** 0.003 0.03 *** 0.003 0.03 *** 0.004 0.02 *** 0.004 0.02 *** 0.004 0.02 *** 0.004 0.03 *** 0.004 0.02 *** 0.004
従業員１人当たりの扶養者数（扶養率） 0.27 *** 0.07 0.32 *** 0.07 0.36 *** 0.07 0.39 *** 0.08 0.40 *** 0.09 0.37 *** 0.09 0.45 *** 0.09 0.33 *** 0.09




































標準誤差 標準誤差 標準誤差 標準誤差 標準誤差 標準誤差 標準誤差 標準誤差
総加入者１人当たり法定給付（単位：10万円） 0.10 *** 0.03 0.11 *** 0.03 0.10 *** 0.03 0.04 0.03 0.11 *** 0.03 0.15 *** 0.03 0.09 *** 0.03 0.05 * 0.03
総加入者１人当たり（付加給付費＋保健事業
費）（単位：１０万円）
0.12 *** 0.04 0.09 *** 0.03 0.10 *** 0.03 0.09 *** 0.03 0.11 *** 0.03 0.08 *** 0.03 0.12 *** 0.03 0.10 *** 0.03
従業員１人当たり拠出金（単位：１０万円） -0.01 0.01 -0.01 0.01 -0.02 0.01 -0.02 0.01 0.02 0.02 0.01 0.02 -0.01 0.01 -0.004 0.01
平均標準報酬月額（単位：１０万円） 0.09 *** 0.01 0.09 *** 0.01 0.09 *** 0.01 0.08 *** 0.01 0.06 *** 0.01 0.06 *** 0.01 0.06 *** 0.01 0.06 *** 0.01
従業員の平均年齢 0.01 *** 0.002 0.01 *** 0.002 0.01 *** 0.002 0.01 *** 0.002 0.01 *** 0.002 0.01 *** 0.002 0.01 *** 0.002 0.01 *** 0.002
従業員１人当たりの扶養者数（扶養率） 0.18 *** 0.03 0.19 *** 0.03 0.20 *** 0.03 0.21 *** 0.03 0.21 *** 0.04 0.21 *** 0.04 0.22 *** 0.04 0.17 *** 0.04
女性従業員比率 0.29 *** 0.05 0.30 *** 0.05 0.28 *** 0.05 0.26 *** 0.05 0.25 *** 0.05 0.23 *** 0.05 0.20 *** 0.05 0.15 *** 0.05
サンプル数
Pseudo R-square 0.32 0.30 0.29
被説明変数： ln(事業主保険料率／従業員保険料率)
説明変数
2004年度 2005年度 2006年度 2007年度 2009年度









































CHAPTER 3   EFFECTS OF THE PARTICIPATION IN FAMILY BUDGETING 
ON SUBJECTIVE HEALTH STATUS: AN EMPIRICAL STUDY 
OF JAPANESE MARRIED WOMEN 
 
3.1.  Introduction 
In the past few decades, relationship between individuals’ social relations and personal health 
attracted attention of the researchers in various disciplines, such as sociology, public health, 
economics, etc. In these studies, the focus was on different relational aspects, such as network 
structure (Litwin, 1998; Zunzunegui et al. 2004), or functional aspects, including social support 
(Cohen and Syme, 1985; Vaux, 1988; Wills and Shinar, 2000) and support quality (Lynch, 1998). 
Although many studies concentrate mainly on relationships between children or adolescents with 
their parents, few studies examine interactions between spouses. In particular, we know little about 
how the degree of a wife’s participation in family decision making affects her health status. 
Cubbins and Szaflarski (2001) and Becker et al. (2006) are two exceptions. Both studies examine 
the relationship between the power of a wife in family decision making and her health. To measure 
the degree of one’s participation in family decision making, Cubbins and Szaflarski use information 
on “who has the final say” when spouses have different opinions, while Becker et al. focus on “who 
makes the final decision” on how to care for or aid ill family members. Survey respondents choose 
“wife only”, “husband only” or “both/the couple” when answering the family participation questions. 
The effects of the degree of decision-making power on an individual’s subjective health status 
(Cubbins and Szaflarski, 2001) or preventive health behaviors (Becker et al., 2006) are then 
analyzed on the basis of these choices. In this study we proceed in a similar manner. 
These previous studies generally report that decision-making power has a causal effect on 
subjective health. Their directions, however, vary by study to study. In this study we present a new 
empirical evidence, by paying careful attention to measurement and estimation method. Two main 
features of our studies are, 1) we use a new measure of decision-making power, and 2) we employ 
econometric model and estimation method, namely bivariate ordered probit model, which is free 
from bias despite the presence of endogeneity. 
When creating the measures of decision-making power, we have to rely on responses to survey 
questions, but respondents may not reveal the truth because their answers may be influenced by the 
cultural norms. For example, husbands tends to respond that they make the decisions, while wives 
respond that they do not, in a country in which male chauvinistic attitudes are prevalent. Also, the 
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final decision maker may often differ depending on the issue to be decided. Thus it is desirable to 
create a measure from questions that are less influenced by subjectivity, and have less ambiguity. In 
this study we measure wife’s power by the degree of participation to family budgeting. It is 
reasonable to assume that such measure will reflect wife’s influence on management and allocation 
structure of family income and resources, and so it can be regarded as a valid index for wife’s 
“power”. 
In constructing a causal model and estimating it, we have to deal with the endogeneity of 
decision making power and health, which may bias the parameter estimates. We assume recursive 
causal structure of power to health. This model leads to bivariate ordered probit model. Unlike 
estimation by regressions, the maximum likelihood estimation of such model is free from 
endogeneity bias, provided that proper instruments are chosen. 
The outline of this paper is as follows. Section 3.2 provides theoretical background. Section 3.3 
describes the data and evaluation framework. Section 3.4 shows estimation results and implications. 
Section 3.5 concludes. 
 
3.2.  Background 
The impact of wife’s participation in family decision making on health status has been studied 
through both sociology and economics. In sociology, the issue has been extensively studied since 
1980s. In economics, the relationship is treated as health capital accumulation in which the family is 
the producer of individual health and spouses are Nash-bargainers. However, quantitative analyses 
are rare. 
 
3.2.1.  Family budgeting and health 
Sociologists have argued that the family is an economic unit through which a larger social structure 
impinges on individual physical and emotional well-being (Ross et al., 1990). Various aspects of 
family, such as marriage (Mirowsky, 1985), children (Kandel et al., 1985), employment (Passannante 
et al., 1985; Waldron and Jacobs, 1988), education (Ross and Huber, 1985), income and occupation 
(Kessler, 1982; Kessler and McRae, 1982), are found to be associated with individual well-being.  
It is recognized that the income allocation within family has important factor that influences 
individual health (Burgoyne, 1990; Pahl, 1980). Burgoyne (1990) tried to capture the degree of 
control and ownership of money within married couples by interviews. She argued that financially 
dependent women are more likely to have low levels of self-esteem and autonomy and that 
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perceived inequality within the marriage can adversely affect the well-being of women who are more 
likely to react to the inequality with depression, sadness and frustration. In addition, she found that 
even within marriage, the ability to assign one’s own priorities for expenditure is important, not only 
for women’s physical and mental health, but also for the well-being of their children. 
 
3.2.2.  Bargaining power and health 
Economists first considered how each individual accumulates health capital, but now some of them 
such as Bolin et al. (2001, 2002), Browning et al. (1994), Browning and Chiappori (1998), Chiappori 
(1997), Jacobson (2000), and Lundberg and Pollak (1996) focus on collective decisions on how to 
share and/or allocate income resources within families to improve family members’ well-being. 
In the last decade, the basic model of demand for health in economics (Grossman, 1972, 2000) 
has been modified to respond to the criticism that family decisions are made collectively. Jacobson 
(2000) and Bolin et al. (2001) have theorized that health capital accumulation within a family is 
decided by family members who are Nash-bargainers.20 Bolin et al. (2001) argued that when the 
wife is facing unemployment risk at divorce, fewer resources are allocated to her health because her 
bargaining power is weakened. 
However, there are very few empirical studies which examined the causal relationship between 
the bargaining power of spouses and their health. In empirical studies, researchers asserted that 
decision-making power, instead of bargaining power, to be a key explanatory variable, since family 
decisions are not necessarily made following the Nash bargaining game. Cubbins and Szaflarski 
(2001) have examined decision making power, along with other family characteristics on the health 
of Russian couples. They measured the decision-making power of each spouse from the spouses’ 
answers to the question, “When the opinions of you and your husband/wife differ, and only one of 
you can have the final say, who has the last word?”21 They conjectured that a wife’s contribution to 
family decision making would be positively associated with her health, while her husband’s health 
would be negatively associated with her decision-making power. Because the patriarchal family is 
common in post-Soviet Russia, it is more likely to observe that husbands are bread-earners and 
wives manage family expenditure. Therefore, Russian women enjoy relatively high autonomy and 
decision-making power in the family that may contribute to better health. They run a multivariate 
                                                   
20 In their study, family is regarded as the producer of “good health”. Husband and wife are assumed to be bargaining 
for the allocation of the family’s total resources for their health. 
21 Answer to this question can be chosen from “Self/Both/Spouse/Missing value”. 
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logistic regression of both spouses health status on the left hand side. Contrary to their conjecture, 
however, they found that decision-making power has a significant negative association with wife’s 
health. 
We believe that two factors led to results that negate the authors’ hypothesis. First, their measure 
of decision-making power might not fully and/or truly capture the level of decision-making power 
held by each spouse. Family decisions are made in various facets of family activities, such as family 
budgeting, employment, child care, education, and so on. A single measure of “who has the final say” 
might be too general to capture this complexity, and the answer will vary by issue to issue. Second, 
since decision-making and the health measure are interdependent, the estimation results obtained 
from regression analysis may have bias if endogeneity problem is not properly dealt with. 
In this study, we examine the causal relationship between the level of decision-making power 
and subjective health. In measuring decision-making power, we focus on the decision-making 
patterns in family budgeting which is less influenced by subjective view of the respondents. We then 
examine whether wives, with more power on the family budget, feel healthier, i.e. with higher levels 
of subjective health. 
 
3.3.  Research methods 
3.3.1.  Data 
The data used in this study came from the Japanese Panel Survey of Consumers (JPSC) conducted 
by the Institute for Research on Household Economics. The targets of the JPSC are young Japanese 
women, aged 20s to early 30s when they were first sampled. The data set includes four cohorts. The 
first cohort stayed in all waves since 1993. Three more cohorts were added later in 1997, 2003 and 
2008. The respondents were all women, and filled the questionnaire out at home. The survey staff 
retrieved the questionnaire, and guided respondents on how to fill it out, if necessary. The 
respondents to the survey are all women. 
In our study, dependent variables are from one cross-sectional data set from the 2004 survey. The 
data set contains information on respondents’ subjective health, individual characteristics and family 
economic behavior. Taking advantage of this panel data structure of JPSC, we can utilize individual 
information from the previous surveys to create valid instrumental variables, such as the birth order 
of both spouses and the education level of the wife’s mother. The respondents that we analyze in this 
study consist of 1,306 married women aged from 25 to 45 years. Unmarried women or women living 
in an unmarried couple are excluded. 
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Since the key variables, family financial management and subjective health status, were stable 
and showed little variation over years, the standard panel technique of taking time difference is not 
applicable. For this consideration, we use one year cross-sectional data set in this study. 
 
3.3.2.  Health outcome 
The measure of subjective health is created from the response to the question: “How is your usual 
health condition?” We divide health status into three categories: 1) poor health, 2) fair health, and 3) 
good health. In the original data set, respondents could respond from 1 (very healthy) to 5 (very 
unhealthy). We assign a value of ‘3’ to the group who self-describe as having ‘good health’ when 
respondents answered 1 or 2, a value of ‘2’ as having ‘fair health’ if they answered 3, and a value of 
‘1’ as having ‘poor health’ if they answered 4 or 5. We use this categorical dependent variable in 
estimation. 
 
3.3.3.  Family budgeting 
We expect that the amount of power in the family budgeting process is an important predictor of 
women’s health status. The family budgeting power of wife is determined not only by each spouse’s 
income but also by who takes control of family finances. 
Japanese women tend to retire from their jobs when they get married or bear a child. Instead of 
bringing income to the family, a wife’s role shifts to taking charge of the family’s financial 
management. Japan has a unique family financial management system called “Okozukai” which 
means “pocket money”. Traditionally, Japanese wives control a family’s finances regardless of their 
work status. Husbands submit all their earnings to the wives, and receive monthly allowance as 
pocket money. 
According to a recent survey, among Japanese childless married couples aged from 20s to 30s, 
51.6% answered that wife managed family finances. Among married couples with children of the 
same age, the ratio is 65.0%.22 Corresponding to the age cohorts (aged 25-45 years) in our study, 
among married couples aged from 20s to 40s, more than 60% reported that wife is the financial 
manager. Among total married couples, 49.2% of them adopted “Okozukai” system. 
We conjecture that family budgeting power held by the wife could affect her health through two 
channels, psychological and expenditure-related paths. Having a high level budgeting power makes 
                                                   
22 The statistics are taken from the “Questionnaire Survey on Household Management” which is conducted by the 
ORIX Bank in July, 2013. This survey consists of 2,074 married couples among 3,300 samples aged from 20s to 60s. 
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wives more self-confident, and they feel healthier (Burgoyne, 1990). Moreover, control over family 
finances enables women to allocate budget for themselves to utilize as resources for improving their 
health (Burgoyne, 1990; Bolin et al., 2001). 
We generate a variable for family budgeting power 23 based on how wives responded to 
questions in several categories of family finance management. This power is measured with four 
criteria: whether she 1) has income, 2) is able to centralize the family income, 3) manages the family 
finances and allocate the family income, and 4) receives a share of the family income. We define 
wives as having ‘strong’ power relative to their spouses if all four criteria are satisfied; ‘fair’ power 
if any three criteria are satisfied and ‘weak’ power if no more than two are satisfied. 
In particular, classifications of wife’s family budgeting power as shown in Figure 3.1. Each type 
of family budgeting style is originally provided by the data set, and we classify these types into three 
categories according to the strength of wife’s power. The ‘strong’ power includes types of C-dash, D 
and E, which are found in 194 samples. The ‘fair’ power includes types of B-dash, C, F-dash, G and 
H, which are found in 403 samples. The ‘weak’ power includes types of A, A-dash, B, F, I, J, K and 
L, which are found in 660 samples. For this categorical variable, we assign a value of ‘3’ for 
‘strong’; ‘2’ for ‘fair’; ‘1’ for ‘weak’. 
 
3.3.4.  Empirical model 
We apply a bivariate ordered probit model to capture the effect of family budgeting power on 
subjective health.24 In our data, both the measures of the budgeting power which we denote by BP, 
and that of subjective health, denoted by SH, are categorical and interdependent. We assume that the 
realized values of BP and SH, are determined by the underlying latent variables, P* and H*, 
respectively. Both P* and H* are not directly observable, but we can infer the relationship between P* 
and H* through observation of BP and SH. We assume that P* and H* are determined by the 
following model which has a recursive structure: 
iiiP 111 εβ +Χ=
∗                                  (3.1) 
iiii PH 222 εβγ +Χ+=
∗∗                             (3.2) 
where X1 and X2 are vectors of individual characteristics, of order k1 and k2, β1 and β2 are vectors of 
                                                   
23 Discussion and additional analysis of another measure predicting wife’s family budgeting power is summarized in 
appendix 3B. 
24 Refer to a list of examples applying the model since 2000 in Table 3.a of appendix 3A. 
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parameters, γ is a scalar representing the effect of P* on H*, ε1 and ε2 are disturbance terms, and the 
subscript i denotes the i th observation. The explanatory variables in the model satisfy the exogeneity 
condition that E(ε1i | X1i, X2i) = E(ε2i | X1i, X2i) = 0. 
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    (3.3) 
The unknown cutoffs satisfy the condition that δ1<δ2 and μ1<μ2, and we define δ0=μ0=-∞ and 
δ3=μ3=∞. The probability that BPi = j and SHi = k is 
 ( ) ( )kikjijii HPkSHjBP µµδδ ≤<≤<=== −− *1*1 ,Pr,Pr            (3.4) 








































i                            (3.5) 
  Note that if ρ is non-zero, H* influences P* through correlation between the disturbance terms ε1 
and ε2. Unlike regression analysis, maximum likelihood estimation of this model yields consistent 
estimates of the parameters, even in the presence of endogeneity.25  
 
3.3.5.  Identification and instrumental variables 
The parameters in the system of (3.1) to (3.3) are identifiable if exclusion restriction on vectors X1 
and X2 is satisfied. Therefore, we have to introduce excluded variables in (3.1) for the identification. 
The variables that we choose must be correlated with P* but uncorrelated with the disturbance term 
ε2, and thus have no direct effect on H*. Then, they could be included in X1 to obtain the consistent 
estimates of γ, β2 and ρ by the maximum likelihood. 
We choose several excluded variables for instrumental variables in our estimation. They are, 
couple’s age difference, education level of the wife’s mother, income difference of the couple’s 
parents, and birth orders of each spouse. It is reasonable to assume that all these variables affects 
wife’s budgeting power, but do not have direct effect on their current subjective health status. For 
example, couple’s age may relate to one’s financial power and thus the age difference may affect 
                                                   
25 See Greene and Hensher (2010) Chapter 10. pp. 291-293. 
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couple’s gender roles in the family over a long period after marriage. Moreover, the environment of 
one’s origin household, such as mother’s level of education, parents’ income level, and one’s birth 
order may have an important bearing on gender dynamics in the origin household, which would 
influence a woman’s gender roles and ideals. Hence, we expect them to be valid instruments in (3.1). 
Valid instrumentation should satisfy two requirements. First, instruments should have a high 
relevance to the endogenous variable, i.e. P*, and second, instruments should be uncorrelated with 
the disturbance term in the second structural equation, ε2. The first requirement could be assessed by 
a weak instruments test, and we did the likelihood ratio test on (3.1). The Chi-squared statistic is 
355.90 with a degree of freedom of 5, and the p-value is less than 0.0001. The results show that 
adding this group of instrumental variables as predictor variables results in a statistically significant 
improvement in the model fit. Hence we conclude that these instruments are not weak. 
For the second requirement, the usual tests of overidentification restrictions are practically 
infeasible in case of ordered probit models, thus we have to rely on theoretical reasoning.26 All 
instruments we chose are considered to have a long-term effect on building wife’s budgeting power 
in the family, but do not directly affect one’s current subjective health condition in a short-term. 
Hence, we suppose that these instruments only affect wife’s current health status via their effects on 
the budgeting power, and the second requirement seems to be satisfied. 
 
3.3.6.  Marginal effects 
To evaluate the effects of family budgeting power (BP) on subjective health (SH), we calculate 
marginal changes of probability of being at each health status (poor, fair, good) when the wife’s 
power moves by one rank, either from weak to fair, or from fair to strong. In particular, the marginal 
effect of BP on SH at SH=k when the power increases by one rank from j to j+1 is 
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[ ] [ ]jBPkSHjBPkSHME ==−+=== |Pr1|Pr                      (3.8) 
                                                   
26 Boenisch and Schneider (2010) faced the same challenge in their study. They also argued the infeasibility of 
testing the overidentification restrictions in their bivariate ordered probit model. 
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   Conditional probabilities of SH are calculated by dividing the mean values of the joint 
probabilities and the BP probabilities at each rank. Since marginal effects are obtained by point 
estimates based on conditional probabilities, standard errors are not shown. Ideally, one can calculate 
the standard errors of these effects by the delta-method, but impracticable due to massive and 
complex calculation. 
 
3.4.  Results 
3.4.1.  Descriptive statistics 
Descriptive statistics and definition of all the variables are summarized in Table 3.1. We also 
summarize the statistics for estimation samples in Table 3.2. 
   Table 3.3 shows the results of analysis of variance that conducted to test whether the means of 
main variables are the same among each budgeting power groups, namely, “weak”, “fair” and 
“strong”. For characteristics of wife, we observe significant difference in means for subjective health, 
age and employment status of wife. The means for reported health status and age increase as the 
power increases. For weak power group, the share of full-time employee, part-time employee and 
housewife is 12%, 14% and 74%, respectively, where housewife has the largest share. However, for 
strong power group, the share between each employment status is 49%, 58% and 2%, respectively. 
The results indicate that working wives tend to have a strong power in family budgeting. 
   For characteristics of household, there is no significant difference in means across power groups, 
while we observe differences in mean for wife’s mother’s education level as one of family 
background characteristics. The share of mother’s having an education level above high school is the 
highest in the weak power group, which is 15% more than that of the strong group. The low share of 
acquiring education level might because mother’s participation in the labor market at an early stage. 
Mother’s life/working style might affect their daughters since the share of working wives is also 
higher in this strong power group. 
 
3.4.2.  Joint distributions 
Table 3.4 presents joint frequencies of subjective health and family budgeting power in panel A and 
their joint distribution in panel B. From panel B, we find that the proportions of wives in the poor 
and fair health subgroups decreases from 13% to 9% and 39% to 31%, respectively, as the 
respondent’s power level increases from weak to strong, while the proportion of wives who report 
being in good health increases from 48% to 60%. These results indicate that wives in relatively 
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higher power groups tend to report better health status. Also, the result of chi-square test of rejects 
independence of health measure and family budgeting power. 
 
3.4.3.  Coefficient γ and marginal effects of budgeting power 
As shown in Table 3.6, the estimates of γ, 0.932, is the coefficient of endogenous P* in (3.2). The 
results tell us that the family budgeting power has significant positive effect on H*. To capture the 
effects of budgeting power on categorical change of health status, we calculate their marginal effects 
based on conditional probability formulas (3.6)-(3.8). 
Table 3.5 panel A presents the distribution of joint probabilities across different ranks of 
budgeting power and health status. Panel B presents conditional probabilities from which we 
calculate the marginal effects. From panel B, we find that, at low ranks of health, i.e. poor or fair, 
conditional probabilities decrease as the rank of budgeting power increases. On the contrary, 
conditional probabilities increase as the rank of budgeting power increases when health is at the 
highest rank, i.e. good. 
Marginal effects are summarized in panel C. We find that when the level of family budgeting 
power increases, either from weak to fair or fair to strong, the probability of reporting poor and fair 
health deceases by 2 to 3% points. On the contrary, the wives’ likelihood of reporting good health 
increases by nearly 5% points. The increase in power level is associated with decline in the 
probability of poor health, remarkably, by 17% or 22%. Thus, we find that the likelihood of wives 
who report that they are in good health would increase if they take more responsibility in the family 
budget decision-making process than their husbands. Additionally, the likelihood wives reporting 
poor or fair health would decrease. 
 
3.4.4.  Marginal effects of other covariates 
The estimates of marginal effects of other covariates on health are shown in Table 3.6. In Table 3.6, 
we show the marginal effects on “good health” in column (3.3). Note that the effects are negatively 
associated with the “poor” or “fair” health statuses in columns (3.1) and (3.2). The results show that 
changing the education level from less-than high school to high school-graduate education and 
above increases the probability of “good health” by 6.7% points, changing the employment type 
from housewife to full-time employee increases the probability of “good health” by 6.9% points, and 




Among the instrumental variables, we find significant effects on health caused by the couple’s 
age difference and their parents’ income differences. A one-year increase in age difference between 
couples decreases the probability of “good health” by less than 1% points, and a 1% increase in the 
difference of parents’ income between the wife and the husband increases the probability of “good 
health” by 4.4% points. Recalling that the marginal effect of an increase in family budgeting power 
on “good health” is 4.6% points (shown in Table 3.5 panel C), it appears that most of the effect is 
captured by the income difference between couple’s parents. That is, the decision-making power in a 
family may be strongly affected by the spouse’s family economic backgrounds. For example, a wife 
from a rich family is more likely to have decision-making power in the family budgeting process. 
The effects of mother’s education and birth orders, however, are not significant. 
Point estimate of ρ is -0.860, with a standard error of 0.193. The Wald statistic for independence 
is 3.04, thus we reject the null hypothesis that ρ is zero at the 10% level. Thus, estimating the health 
status of (3.2) by a single equation ordered probit model causes biases in the coefficient estimates. 
Finally, in Table 3.7, we report the first stage results that are the marginal effects of main 
covariates on budgeting power. Wife’s employment status and place of residence affect budgeting 
power significantly. The instrumental variables are not statistically significant, but adding this group 
of instrumental variables as predictor variables resulted in a statistically significant improvement in 
the model fit via the likelihood ratio test on (3.1). 
From the above-estimated marginal effects, we find that the family budgeting power positively 
affects the likelihood of wives reporting high levels of health status. The effect of decision-making 
power can be captured by instrumental variables, such as age differences and parents’ income 
difference between husband and wife. Moreover, wife’s employment status and educational 
attainment also affect her health. 
 
3.4.5.  Discussion 
Similar to the previous studies (Cai, 2010; Waldron and Jacobs, 1988), the positive effect of female 
labor force participation on subjective health is also observed in our study. However, we need to 
check the issue of causation versus selection in the association between employment and health. To 
examine whether selection matters, we conducted an analysis of variance to test whether the shares 
of each employment status, full-time employees, part-time employees and housewives, are the same 
among the health groups, namely, “poor”, “fair” and “good”. In Table 3.8, we show that the null 
hypothesis, that there are similar levels of shares of each employment status between health groups, 
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is not rejected for all the employment types. Thus, the association is not simply due to the selection 
of healthier women into the labor force but rather due to its causal effect on health. 
 
3.4.6. Limitations of the study 
At this stage we need to state limitations in this study. First, the classification of budgeting power is 
very complex. In fact, there is wide variety in the patterns of Japanese household’s financial 
management. Thus, classification of budgeting power also changes by one’s viewpoint. In this study, 
we measured wife’s budgeting power by using four criteria. There might be concerns with their 
interactions between each other. We should examine whether the four criteria are related to each 
other in our future study. Moreover, we expect to consider other methods to classify budgeting power, 
such as paying attention to disparity of income and expenditure within a couple, assets holding and 
housing, number of years of marriage, etc. 
   Second, in our data, information on some of the key variables is limited. For example, couples’ 
education, parents’ education and income are categorical. Having more precise information would 
give us more precise estimates. 
 
3.5.  Conclusion 
In this study, we focused on interactions between spouses through family decision making and 
evaluate the causal effect of the wife’s decision power on her subjective health. We examined the 
effect of wives’ participation in family budgeting on their health from Japanese micro-data. We 
found that the likelihood of wives being in good health increases if they have more responsibility in 
the decision-making process of budgeting than their husbands, while the likelihood of reporting poor 
or fair health decreases. Moreover, we found other covariates, such as women’s employment status 
and educational attainment, also affect her health. 
This study contributes to the literature by capturing the individual’s decision-making power by a 
new measure, and employing econometric model and estimation which is free from bias despite the 
presence of endogeneity. Our results are in conformity with our hypothesis that having a high level 
of family budgeting power improves wife’s health status. 
Women’s social status, rights and empowerment have been important policy issues for long in 
many countries. In Japan, the Equal Employment Opportunity Law, enacted in 1985, is designed to 
protect women against workplace discrimination. Still, in 2012, the female employment rate in Japan 
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is 69.2%, ranked in 24 among 34 OECD country members.27 The main reason of this rather poor 
performance is that, substantial portion of Japanese women retire when they get married or give birth 
to the first child. The Japanese society should arrange a better working environment for women 
through effective labor policies, which enable women to have more chances to participate or to 
reinstate in the labor market. Such policies have been called for in the context of enhancing Japanese 
total factor productivity. This study sheds light on another benefit of female labor force participation. 














                                                   
27 Statistics are from the OECD Employment Outlook 2013. The female employment rate is of the educated women 
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Figure 3.1: Classifications of Wife’s Family Budgeting Power 
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Notes: This power is measured with four criteria: whether she 1) has income, 2) is able to centralize the family
income, 3) manages the family finances and allocate the family income, and 4) receives a share of the family
income. We define wives as having ‘strong’ power relative to their spouses if all four criteria are satisfied; ‘fair’
power if any three criteria are satisfied and ‘weak’ power if no more than two are satisfied. From questionnaire of






































Table 3.1: Descriptive Statistics 
 
 
Variables Definition Obs Mean SD Min Max
Health outcome
Subjective health
Categorical variable generated based on the answer to the question
of "How is your usual health condition?" that equals 1 if reported
"Very bad" or "Poor", 2 if" Fair", 3 if "Good" or "Very good".
1306 2.39 0.69 1 3
Main covariate
Family budgeting power
Categorial variable that equals 1 if the power of wife is identified as
"weak" (with type "A, A', B, F, I, J, K or L"), 2 if the power is
identified as "fair" (with type "B', C, F', G or H"), 3 if the power is
identified as "strong" (with type "C', D or E").
1257 1.63 0.74 1 3
Instrumental variables
Couple's age difference Difference of age between wife and husband (wife's-husband's). 1306 2.48 3.79 -11 23
Wife's mother's education dummy
(above high school)
Dichotomous variable that equals 1 if wife's mother graduated from
high school or above (including high school or old system junior
high school, junior college, college, university and graduate school),
0 if otherwise.
1297 0.61 0.49 0 1
Income difference of couple's parents
(in 10,000 yen)
Difference of the annual income (before tax) between wife's parents
and husband's parents that earned in the past year (January 2003-
December 2003) in Logarithm. Note that couple's parents' income
level is categorical variable in the original data set. When calculating
the income difference of couple's parents, we first take the average
of each income range that belongs to each category and then take the
difference between those average values.
1052 0.09 0.90 -2.57 2.57
Wife's birth order dummy
(first daughter)
Dichotomous variable that equals 1 if wife was born as the first
daughter of her family, 0 if otherwise. 1306 0.70 0.46 0 1
Husband's birth order dummy
(first son)
Dichotomous variable that equals 1 if  husband was born as the first





Age Wife's age. 1306 35.77 5.88 25 45
Age-squared Squared wife's age. 1306 1313.85 419.35 625 2025
Wife's education dummy
(above high school)
Dichotomous variable that equals 1 if wife graduated from high
school or above (including high school, vocational school, junior
college, college, university and graduate school), 0 if otherwise.
1305 0.54 0.50 0 1
Husband's education dummy
(above high school)
Dichotomous variable that equals 1 if husband graduated from high
school or above (including high school, vocational school, junior
college, college, university and graduate school), 0 if otherwise.
1302 0.51 0.50 0 1
Full-time employee dummy Dichotomous variable that equals 1 if wife works full time, 0 if
otherwise.
1224 0.24 0.43 0 1
Part-time employee dummy Dichotomous variable that equals 1 if wife works part-time, 0 ifotherwise. 1224 0.31 0.46 0 1
Housewife dummy Dichotomous variable that equals 1 if wife is a housewife, 0 ifotherwise. 1224 0.45 0.50 0 1
Number of children Number of children in the family. 1306 1.76 1.00 0 7
Large city dummy
Dichotomous variable that equals 1 if wife lives in large city (14
cities that include Sapporo, Sendai, Chiba, Saitama, Tokyo special
district, Yokohama, Kawasaki, Nagoya, Kyotom, Osaka, Kobe,
Hiroshima, Kitakyushu and Fukuoka), 0 if otherwise.
1306 0.24 0.43 0 1
Small city dummy Dichotomous variable that equals 1 if wife lives in other cities, 0 if
otherwise.
1306 0.57 0.50 0 1
Village Dichotomous variable that equals 1 if wife lives in town and village,0 if otherwise. 1306 0.19 0.39 0 1
Main variables for appendix analysis
Subjective health (Dummy) Dichotomous variable that equals 1 (good) if reported subjectivehealth equals to 4 or 5, 0 (poor) if equals 1, 2 or 3. 1306 0.51 0.50 0 1
Share of expenditure
Share of wife's expenditure to the sum of her and her husband's in
percentage point. This is disposal expenditure that individual can
spend freely.
1144 28.66 22.24 0 100
Sources:  Author's calculation based on Japanese Panel Survey of Consumers (JPSC).
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Variables Obs Mean SD Min Max
Health outcome
Subjective health 944 2.40 0.69 1 3
Main covariate
Family budgeting power 944 1.62 0.74 1 3
Instrumental variables
Couple's age difference 944 2.53 3.78 -10 22
Wife's mother's education dummy
(above high school) 944 0.61 0.49 0 1
Income difference of couple's parents
(in 10,000 yen) 944 0.09 0.90 -2.57 2.57
Wife's birth order dummy (first daughter) 944 0.70 0.46 0 1
Husband's birth order dummy (first son) 944 0.68 0.47 0 1
Other covariates
Age 944 35.70 5.97 25 45
Age-squared 944 1310.15 426.37 625 2025
Wife's education dummy
(above high school) 944 0.55 0.50 0 1
Husband's education dummy
(above high school) 944 0.53 0.50 0 1
Full-time employee dummy 944 0.22 0.42 0 1
Part-time employee dummy 944 0.31 0.46 0 1
Housewife dummy 944 0.47 0.50 0 1
Number of children 944 1.77 1.00 0 5
Large city dummy 944 0.25 0.43 0 1
Small city dummy 944 0.57 0.50 0 1
Village 944 0.18 0.39 0 1
Sources:  Author's calculation based on Japanese Panel Survey of Consumers (JPSC).
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Table 3.3: Analysis of Variance for Main Variables between Budgeting Power Groups 
 



































N 501 298 145
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Table 3.4: Joint Distributions of Subjective Health and Family Budgeting Power 
 
 




Poor Fair Good Total Poor Fair Good Total
Weak 83 256 321 660 13 39 48 100
Fair 49 148 206 403 12 37 51 100
Strong 18 59 117 194 9 31 60 100
Total 150 463 644 1257
The Power
Test of Independence:  Pearson Chi2(4) = 8.238  Pr=0.083
Subjective Health 
Panel A: Frequency Panel B: Percentage
Budgeting
Power




















































Panel B: Conditional Probability
Total
Total
Panel A: Joint Probability
(Conditional on Budgeting Power)
Note:  Standard deviations are in brackets. We take the mean and
standard deviations of joint probability of the samples.
Note : Point estimates are obtained by dividing the mean values
of the joint probabilities and the BP  probabilities at each rank,
as shown in Euqations (6) and (7).
Poor Fair Good Poor Fair Good
Note : Point estimates are obtained from taking the difference between two conditional probabilities at different
ranks, as shown in Equation (8). Standard errors are not shown but can be computed by Delta-method.
-6% 10%
-2.36 -3.10 5.46 -22% -8% 10%
From Weak to Fair
From Fair to Strong
-2.23 -2.37 4.60 -17%
  Panel C: Marginal Effects on Subjective Health
BP  Increases by
One Rank
Probability Changes in SH  at Each Health Status
Panel A: % Points Change Panel B: Converted into % Change
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Age -0.0003 (0.017) -0.0003 (0.019) 0.001 (0.036)
Age-squared 0.0001 (0.0002) 0.0001 (0.0003) -0.0001 (0.0005)
Education + -0.032 (0.016) * -0.035 (0.018) ** 0.067 (0.034) **
Husband's education + -0.009 (0.015) -0.011 (0.017) 0.020 (0.033)
Full-time employee + -0.031 (0.017) * -0.038 (0.023) * 0.069 (0.040) *
Part-time employee + 0.0001 (0.017) 0.0001 (0.020) -0.0002 (0.037)
Number of children 0.014 (0.008) * 0.016 (0.009) * -0.030 (0.017) *
Large city + -0.021 (0.021) -0.026 (0.027) 0.047 (0.047)
Small city + -0.002 (0.018) -0.002 (0.021) 0.004 (0.039)
Instrumental Variables
(indirectly affect SH via  BP )
Couple's age difference 0.004 (0.002) * 0.004 (0.002) * -0.008 (0.004) *
Mother's education + 0.011 (0.015) 0.013 (0.017) -0.024 (0.032)
Income difference of couple's
parents -0.021 (0.008)
** -0.023 (0.009) ** 0.044 (0.017) **
Birth order (first daughter) + 0.008 (0.014) 0.009 (0.017) -0.016 (0.031)
Husband's birth order (first son) + -0.001 (0.015) -0.001 (0.017) 0.001 (0.031)
Coefficient of endogenous P*
(gamma in equation (2)) (0.151)
***
Correlation coefficient of the
error terms (rho in equation (5))
(0.193)











         3. The number in parentheses are robust standard errors.
S.E.
Note : 1. ***, ** and * indicate significant at the 1%, 5% and 10% levels, respectively.
Chi square = 3.04 Prob > Chi square = 0.0811
-0.860
         2. For each independent variable without (+), the marginal effect means the effect of its marginal increase of each
Dependent Variable: Subjective Health
             predictor on the probability change of answering each health status (poor, fair, good), respectively. For dummy
             variables (with +),  the discrete change from 0 to 1.
(1) (2) (3)
Health Status: Poor Health Status: Fair Health Status: Good























Age 0.052 0.036 -0.032 0.023 -0.019 0.014
Age-squared -0.0007 0.001 0.0004 0.0003 0.0003 0.0002
Education + 0.007 0.034 -0.004 0.021 -0.002 0.013
Husband's education + -0.022 0.035 0.014 0.022 0.008 0.013
Full-time employee + -0.578 0.027 *** 0.146 0.022 *** 0.432 0.036 ***
Part-time employee + -0.619 0.026 *** 0.211 0.021 *** 0.4080 0.030 ***
Number of children -0.005 0.018 0.003 0.011 0.002 0.007
Large city + -0.128 0.051 ** 0.074 0.027 *** 0.054 0.024 **
Small city + -0.114 0.042 *** 0.072 0.027 *** 0.042 0.016 ***
Couple's age difference 0.004 0.003 -0.003 0.002 -0.002 0.001
Mother's education + 0.013 0.023 -0.008 0.014 -0.005 0.009
Income difference of couple's
parents -0.024 0.019 0.015 0.012 0.009 0.007
Birth order (first daughter) + 0.009 0.017 -0.006 0.010 -0.003 0.006
Husband's birth order (first son) + -0.001 0.017 0.0004 0.011 0.0002 0.007
Number of observations 944
Note : 1. ***, ** and * indicate significant at the 1%, 5% and 10% levels, respectively.
          2. For each independent variable without (+), the marginal effect means the effect of its marginal increase of each
             predictor on the probability change of answering each health status (poor, fair, good), respectively.
             For dummy variables (with +),  the discrete change from 0 to 1.
          3. The number in parentheses are robust standard errors.
S.E. S.E. S.E.
Estimated Marginal Probability
Pr (BP =1) Pr (BP =2) Pr (BP =3)
0.550 0.369 0.080
Dependent Variable: Budgeting Power (BP )
(1) (2) (3)
BP : Weak BP : Fair BP : Strong
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Total 1.00 1.00 1.00
N 109 352 483
Note:  The table shows the estimated means and standard deviations in brackets.









Table 3.a: List of Examples of Applying Bivariate Ordered Probit Model since 2000 
Year Authors Application
2000 Magee et al. Correlation between husband's and wife's education
2000 Bhat and Singh Bivariate count model travel related activities
2002 Lawrence and Palmer Views on health care reform
2004 Bedi and Tunali Participation in land and labor contracts in turkish agriculture
2005 Dueler et al. Job restrictions of nurses
2005 Filer and Honig Pensions and retirement behavior
2006 Adams University and internal cost allocations of R&D expenditure
2006 Scotti Bivariate Model of Fed and European Central Bank main policy rates
2007 Mitchell and Weale Accuracy of expectations about financial circumstances in the British Household Panel Survey
2010 Oshio and Kobayashi Assoication of subjective happiness and health outcomes with reginal inequality
2010 Oshio and Kobayashi Differences in assoication of smoking and drinking with socioeconomic factors




Analysis on Effects of Wife’s Share of Expenditure on Subjective Health 
3B.1.  Hypothesis 
Share of expenditure reflects the outcome of the decision process in resource allocation. Browning et 
al. (1994) argued that “incomes affect outcomes” which means relative income of each partner 
affects the final allocations of expenditures on each of them. Therefore, the share of expenditure also 
reflects power balance between partners that is measured by each contribution to the family income. 
Having a large share of expenditure on nonpublic goods might make women feel healthier not only 
because they have a high autonomy but also they can utilize the resource freely. Hence, we 
investigate the relationship between wife’s share of expenditure and her subjective health by testing 
the following hypothesis: 
Hypothesis: Wives will feel healthier when their shares of expenditure on nonpublic goods are 
relatively higher than their husbands. 
3B.2.  Measure 
Share of expenditure, is another independent variable that we focus in this study. Browning et al. 
(1994) argued that, in a collective model, the division of total expenditure on nonpublic goods 
between wife and husband depends on a “sharing rule” and the sharing rule reflects the outcome of 
the decision process on resource allocation. In their study, the sharing rule is defined as the share of 
wife in total expenditure on nonpublic goods. However, the amounts of money for expenditure on 
nonpublic goods that each partner receives are not observable in their data. Therefore, they estimate 
the function of the sharing rule through demand functions in a structural model. In our data set, we 
are able to observe the amounts of money for expenditure (excluding savings and loan repayments) 
on public goods, nonpublic goods for wife, husband, children or others, respectively. Following the 
definition of “sharing rule” in Browning et al. (1994), we define wife’s share of expenditure as the 
share of wife in total expenditure on nonpublic goods that received by both wife and husband as 
follows. 
Wife’s share = Wife’s expenditure / (Wife’s expenditure + Husband’s expenditure) 
3B.3.  Estimation 
The association between share of expenditure and subjective health is estimated by the maximum 
likelihood method with ivprobit model. The share of expenditure is endogenous since it reflects the 
decision process on resource allocation. Therefore, we use instrument variable estimation. The 
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instruments we use must have direct effect on the share of expenditure but do not have direct effect 
on the subjective health. We use couple’s age difference, wife’s parents’ education level, couple’s 
parents’ income difference and couple’s birth-orders to instrument the share of expenditure. The 
estimated results are compared with those from the probit model for both of the two health measures. 
Robust standard errors are reported in all estimations. 
3B.4.  Results 
We first look at the distribution of wife’s share from the Figure 3.a. The share of expenditure that has 
a percentage less than 50% has higher density which means many wives receive a share less than 
50%.  
We then look at the frequency distribution table, Table 3.b. We first divide the continuous value 
into three large categories by 0%, 0~50% and 50~100%. The frequency distribution for each 
category is 17%, 74% and 10%. We further divide the share of expenditure into subcategories for 
low-share group (0%, 0~15%, 15~30%, 30~45%) and high-share group (45~55%, 55~65%, 65~75%, 
75~100%), respectively, for precise analyses. The frequency distribution for each subcategory is 
21%, 16%, 36%, 27% and 61%, 12%, 10%, 16%. 
Descriptive statistics of main variables for samples are summarized in Table 3.c. 
Table 3.d presents marginal effects of share of expenditure and other covariates on subjective 
health. The marginal effect measures the effect of its marginal increase of each predictor on the 
probability of answering 1 (good health) for subjective health. From the ivprobit model, we find that 
one percentage point increase of the share of expenditure increases the probability of reporting good 
health by 1.7 percent which means if wife’s share increased by 10 percentage points, then the 
probability of her reporting good health would increase by 17%. The marginal effect of the share of 
expenditure that estimated by the probit model is not statistically significant and the magnitude is 
much smaller. On the other hand, we also find that living environment has significant effect on the 
subjective health. Compare to rural area, living in urban area raises the probability of reporting good 
health significantly.  
We also report the first stage estimates for the share of expenditure in Table 3.e. We find that 
variables of respondents being a full-time worker or a part-time worker (compare to being a 
housewife) have significant positive effect but number of children, living in an urban area (compare 
to rural area) affect the share of expenditure negatively and significantly. Moreover, coefficients of 
the instrument variables are not statistically significant except the income difference of couple’s 
parents, which has a significant positive effect on wife’s share of expenditure. 
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Figure 3.a: Distribution of Wife’s Share of Expenditure 
 
 














































Share of expenditure (in percentage)
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Variables Obs Mean SD Min Max
Health outcome
Subjective health (dummy) 868 0.51 0.50 0 1
Main covariate
Share of expenditure (in percentage) 868 28.66 21.86 0 100
Instrumental variables
Couple's age difference 868 2.53 3.66 -10 20
Wife's mother's education dummy
(above high school) 868 0.60 0.49 0 1
Income difference of couple's parents
(in 10,000 yen) 868 0.10 0.90 -2.57 2.57
Wife's birth order dummy (first daughter) 868 0.70 0.46 0 1
Husband's birth order dummy (first son) 868 0.67 0.47 0 1
Wife's * Husband's birth order dummy 868 0.47 0.50 0 1
Other covariates
Age 868 35.69 5.97 25 45
Age-squared 868 1309.28 426.05 625 2025
Wife's education dummy
(above high school) 868 0.56 0.50 0 1
Husband's education dummy
(above high school) 868 0.52 0.50 0 1
Full-time employee dummy 868 0.22 0.41 0 1
Part-time employee dummy 868 0.32 0.47 0 1
Housewife dummy 868 0.46 0.50 0 1
Number of children 868 1.79 0.99 0 7
Large city dummy 868 0.25 0.44 0 1
Small city dummy 868 0.57 0.49 0 1
Village 868 0.17 0.38 0 1
Sources:  Author's calculation based on Japanese Panel Survey of Consumers (JPSC).
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Share of expenditure 0.016 (0.006) ** 0.0003 (0.001)
Age 0.028 (0.040) -0.025 (0.036)
Age-squared -0.0005 (0.001) 0.0002 (0.001)
Education + 0.027 (0.043) 0.053 (0.033)
Husband's education + -0.024 (0.035) 0.014 (0.033)
Full-time employee + -0.159 (0.107) 0.035 (0.042)
Part-time employee + -0.063 (0.041) -0.022 (0.037)
Number of children 0.017 (0.033) -0.020 (0.017)
Large city + 0.133 (0.047) *** 0.082 (0.049) *
Small city + 0.072 (0.045) 0.038 (0.043)
Number of observations
Note:  1. ***, ** and * are significant at the 1%, 5% and 10% levels, respectively.
          2. For each independent variable without (+), marginal effect means the effect of its a marginal increase of
           each predictor on the probability of answering 1 (good health) for subjective health. For dummy variables


















Husband's education 2.152 (1.561)
Full-time employee 13.060 (1.967) ***
Part-time employee 3.986 (1.687) **
Number of children -2.188 (0.754) ***
Large city -5.713 (2.252) **
Small city -3.460 (2.148)
Couple's age difference -0.160 (0.141)
Mother's education 0.792 (1.644)
Income difference of couple's parents 1.731 (1.015) *
Birth order (first daughter) 2.990 (2.803)
Husband's birth order (first son) 1.379 (2.020)
Wife's * Husband's birth order -3.387 (2.430)
Constant 73.370 (29.420) **
athrho -1.094 (0.907)
lnsigma 3.039 (0.032) ***











CHAPTER 4   EFFECTS OF MENTAL ILLNESS ON LABOR SUPPLY OF 
FAMILY MEMBERS: ANALYSIS OF JAPANESE 
ANONYMIZED DATA 
 
4.1.  Introduction 
WHO’s Mental health atlas 2011 reports that one in four people develop some kind of MI (mental 
illness) at some point in their lives. As with other OECD countries, Japan also has a high prevalence 
of MI. The number of patients has dramatically increased to 3.2 million in 2011 and continues to rise. 
MI is becoming a key issue for the OECD’s labor markets and social policies (OECD, 2012). 
The cost of the illness on labor market outcomes has been extensively studied across many 
countries. However, we know little about its “hidden cost” on family members of the afflicted. In 
this study, we present new findings from our analyses of unique Japanese anonymized data set 
collected from individual households. Our main focus is on the effects of MI on labor supply of 
family members. 
Most of the previous studies have focused on the behavior of the afflicted, but few have 
examined the effects of MI on their families. Roberts (1999) found that work hours were 
significantly reduced for family members when the mental patient was afflicted with additional 
illness. Wilcox-Gok and McNamee (2010) found that older patient was associated with decreased 
labor supply for young family members, especially for men.28 
However, causality issues have risen up in many studies when examine the association between 
MI and labor market outcomes. The causal connection between them is complex (Frank and 
McGuire, 2000), because unobservable individual traits, such as life-style or time preferences which 
affect earnings or employment might also be correlated with MI. Moreover, economic stress, such as 
involuntary unemployment may aggrieve the patient. While some previous studies 29  have 
documented negative effects of MI on employment, earnings and labor force participation, others30 
have found inverse effects of the labor market outcomes. To deal with causality issues, some studies 
use instrumental variable or PSM (propensity score matching) techniques to control for the 
endogeneity of MI.31 
                                                   
28 Not limited to the MI, there are studies which have examined the effects of health status or care of the elderly on 
labor supply of family member (Berger and Fleisher, 1984; Bittman, Hill and Thomson, 2007; Ettner, 1995a; Ettner, 
1995b; Salkever, 1982; Wolf and Soldo, 1994). 
29 Bartel and Taubman, 1986; Ettner, Frank and Kessler, 1997; Lu et al., 2009; Nelson and Kim, 2011. 
30 Antonio, 2004; Clark, Georgellis and Sanfrey, 2001; Hamilton, Merrigan and Dufresne, 1997; Theodossiou, 1998; 
Wildman and Jones, 2002. 
31 Ettner, Frank and Kessler (1997) used information on the family history of MI and the timing of the onset of 
68 
 
Hence, it is necessary to consider the endogeneity problem when examine the association 
because some hidden household traits might be correlated with both the illness and labor supply. To 
cope with this problem, we replicate the setting of a randomized experiment of assigning a MP 
(mental patient) to a household. By applying the PSM techniques, we generate a comparison group 
to the treated group. We then calculate the ATT (average treatment effect on the treated) which 
measures the impact of the MPs on their family member’s labor supply.  
The outline of this paper is as follows. Section 2 provides theoretical framework. Section 3 
describes the data. Section 4 explains evaluation framework. Section 5 shows estimation results and 
implications. Section 6 concludes. 
 
4.2.  Theoretical background 
We apply Becker (1976)’s theory of the allocation of time to analyze behavior of the family 
members faced with MI. What we focus is on their “work hours”. 
In Becker’s model of a two-commodity world, we assume Z1, to be more time-intensive 
commodity and Z2, more goods-intensive commodity given the full income opportunity curve of 
household, S = p1b1Z1 + p2b2Z2 + L (Z1, Z2). We explain two countervailing effects of MI have on 
work hours as follows. 
   The first is income effect. When one of the family members becomes unable to work because of 
MI, the full income of the family will decrease. The opportunity curve S will shrink to the origin 
with no change in relative commodity prices. Therefore, the consumption possibility set Z (Z1, Z2) 
shrinks that would reduce their consumption time Tc. Thus, other family member’s work hours Tw 
would increase by the income effect. 
The second is “care” effect. The family needs to consume more Z1, such as “health care to the 
patient”, “go to the hospital” or “extra burden on housework”. Even without change in relative 
commodity prices, more consumption on Z1 would increase Tc, which in turn reduces Tw. 
Since the theoretical effects work towards canceling each other out, the sign of the total effect of 
MI on work hours of other family member is uncertain and left as empirical question. We further try 
to distinguish between the two effects by taken a look at “who gets sick” in the family. When a 
certain person gets sick, it would cause a substitution towards the choice between “making-bread” 
                                                                                                                                                     
symptoms of the illness as instrumental variables for MI. Lu et al. (2009) relied on instruments that measure average 
mental health status by zip code other than the observed individual. Nelson and Kim (2011) used propensity score 
matching techniques to construct similar comparison groups in the multivariable Cox regressions. 
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and “patient care” among other family members. Since the ratio of the relative price of consuming 
the two commodities P1/P2 changes as earning changes, different member would take a different 
choice depends on one’s relative wage rate in the family, which shifts consumption away from the 
commodity with a higher price. 
   MI’s effect on work hours regarding to “who gets sick” in the family is summarized in Table 4.1. 
When the main income earner got sick, the work hours of the second earner with a higher relative 
wage would increase because time spent on Z1 decreases facing a higher relative price, while the 
third earner would increase the consumption of Z1 instead, thus, work hours would decrease. Among 
family members, MI’s effect on earners with a higher relative wage would indicate the aspect of 
income effect, while the effect on earners with a lower wage would indicate that of the care effect. 
The cases for the second or the third earner being sick could be considered in the same way. 
 
4.3.  Data and sample groups 
4.3.1.  Data 
We have access to a unique data set, an anonymized data set constructed from 2004 Comprehensive 
Survey of Living Conditions (CSLC).32 This data are subject to censoring such as re-sampling and 
top coding for privacy protection.33 It consists of household and health sheets for 99,299 individuals 
from 36,568 households. 
   This data set has two advantages. First, it includes many individual and household characteristics 
which enable us to create propensity scores. Second, it has enough observations to generate a pool of 
comparison units with characteristics corresponding to those of the treated units. 
 
4.3.2.  Main variables 
Descriptive statistics of main variables are in Table 4.2, categorized by labor market outcome, 
treatment status and other covariates.34 We also summarize the statistics for households with and 
without MI in Table 4.3. 
   Table 4.4 shows the results of t-test that conducted to test whether the means of main variables 
                                                   
32 This data set became available from 2011 and its access is strictly limited for research purpose. The newest data 
set is a one year cross-sectional data for 2004. Our proposal for using CSLS in this research was approved by the 
Ministry of Health, Labor and Welfare (MHLW) of Japan under Article 36 of the Statistics Act of Japan, with its 
permission number 11002. The statistics obtained in this study are produced and processed independently by the 
author and that these results are different from those produced and published by the MHLW. 
33 It is constructed from 2004 CSLC and is provided in accordance with the Article 36 of the Statistics Act of Japan. 
34 The statistics obtained are produced and processed independently by the author and that these results are different 
from those produced and published by the MHLW. 
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are the same between households with MI and those without MI. We observe significant difference 
in means for most of variables between the two groups. Compared to the means of households 
without MI, those with MI have larger household size and total expenditure, but (non-patient) 
individual’s weekly work hours are shorter. Moreover, individuals from the households with MI have 
higher shares in the characteristics such as being male gender, being married, being unemployed, 
having fair and/or poor health, owning house, and being “children” regarding to the relationship to 
other family members. On the other hand, they have lower shares in full-time employment, working 
in large firms, having good health, with household structure types of “only a couple” and “parents 
with unmarried children”, and being “household head” and/or “spouse” regarding to the relationship. 
Our main focus is on labor supply (weekly working hours) of individuals without MI. Since we 
are also interested in the effects of other types of illness on labor supply, and to compare with those 
of MI, we further examine working hours of non-patient individuals of digestive illness, eye illness 
and injuries. 
There are various definitions of “MI” in different surveys across countries. Typically, status of 
the illness is based on an original Psychological Distress Scale or some mental health and vitality 
items investigated from General Health Questionnaire.35 Some surveys also rely on the status of 
mental well-being according to subjective responses.36 In our study, it is difficult to infer severity of 
MI based on a scale because mental-related items are inaccessible in the data set for privacy 
consideration. Instead, we use the information on “whether going to the hospital because of mental 
illness” to identify the presence of MI.37 
The treatment status is then defined as “whether family member with MI exists in the household 
or not”, as well as the cases for other types of illness. We generate family illness dummy for each 
individual, which takes value “1” if there is patient in the family and “0” otherwise. We eliminate 
those observations that being the mental patient since we focus on their family members. We also 
generate dummies to further identify “who gets sick” in the family, for each case of being the 
household head, spouse or child. 
As for other covariates, we include individual characteristics such as age dummy, gender, 
                                                   
35 For example, “K-10 Kessler Psychological Distress Scale” of Australian National Health Survey (2001, 2007, 
2008) and Australian Survey of Mental Health and Wellbeing (1997); “GHQ-60” of Health Survey of England (1995, 
2001, 2006); “K-6 Kessler Psychological Distress Scale” of US National Health Interview Survey (1997, 2002, 
2008). 
36 For example, Swedish Survey on Living Conditions (1994/95, 1999/2000, 2004/05); Swiss Health Survey (2002, 
2007); European Working Conditions Survey (2010). 
37 Our definition might underestimate the number of observations with MI. 
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marriage status, employment status, firm size, employment duration and physical health status; and 
for household features such as number of household members, household structure dummy, dwelling 
type dummy, number of rooms, household expenditure, and dummies for relationship of individuals 
in the household. 
 
4.3.3.  Relationship groups 
We analyze the data by looking into subgroups based on the relationship of individuals in the 
household. First, we look into the case in which the mental patient is an arbitrary family member in 
the household and examine the effect of its emergence on other family members’ working hours. 
Then, we consider the case for the patient being household head, spouse and child, respectively. We 
examine whether the effect of mental illness on working hours differs across relationship groups. 
 
4.4.  Evaluation framework 
4.4.1.  Estimating ATT 
Our estimation strategy is to replicate the setting of a randomized experiment of assigning a MP to a 
household as a treatment. We estimate the ATT to measure the impact of the treatment on family 
member whose household is treated. We define ATT as 
ATT = E(Y1－Y0| D=1) = E(Y1| D=1)－E(Y0| D=1)             (4.1) 
   The first term is the expected work hours of the treated individuals. The second term, E(Y0| D=1), 
is the expected work hours that the treated individuals would have worked in the absence of 
treatment, which is a counterfactual and could not be observed. However, since we can observe the 
term E(Y0| D=0), we can calculate 
  E(Y1| D=1)－E(Y0| D=0) = [E(Y1| D=1)－E(Y0| D=1)] + [E(Y0| D=1)－E(Y0| D=0)] 
  = ATT + Selection Bias                           (4.2) 
   The selection bias is the difference between the counterfactual for the treated and the observed 
work hours for the control. If this term is 0, then ATT can be estimated by the difference between the 
mean observed work hours for the two groups 
               
∧
ATT = E(Y1| D=1)－E(Y0| D=0)                         (4.3) 
   So our main task is to correct for the selection bias and obtain an estimate of ATT. If we have a 
proper comparison group that is statistically equivalent to the treated group, it enables us to estimate 
the counterfactual work hours of the control group. Then we can calculate the impact of MI as the 
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difference in mean work hours between the two groups. For that purpose, we apply the approach of a 
non-experimental evaluation method known as PSM. 
 
4.4.2.  Characterizing propensity score 
PS (propensity score) is defined as the probability of taking treatment given a vector of observed 
variables, 
               p(x) = Pr [D=1| X=x]                         (4.4) 
   We are required to select an appropriate set of covariates X to correctly estimate the PS for each 
individual. This process has to meet the following two conditions: balancing property and common 
support condition.  
First, the balancing property requires that, after controlling the set of observed covariates X, the 
potential working hours are independent of the treatment status, 
                                (Y1, Y0)⊥D| X                             (4.5) 
We chose a list of covariates as shown in “Other covariates” in Table 4.2. We consider these 
covariates affect both the probability of being treated (assigned mental patient to a household) and 
the working hours, but are not affected by the treatment. By controlling these covariates, our 
estimated propensity scores satisfy the balancing property.38 
   Second, the common support condition requires that, for each value of X, there is a positive 
probability of being both treatment and control units, 
                             0 < P(D=1| X) < 1                             (4.6) 
The covariate set we chose must also ensure that there is sufficient overlap in the characteristics 
of the treatment and control units to find adequate matches. Our estimated PSs also satisfy this 
condition. 
Table 4.5 summarizes estimation results of PS from logistic regression for each treatment status. 
Table 4.6 shows the distribution of the estimated PSs by block and treatment status.39 
 
4.4.3.  Matching algorithm 
In order to match each treated units with control units to generate an “untreated group” for 
comparison, we try several algorithms to perform matching using their PSs as shown in Table 4.7.40 
                                                   
38 The balancing property condition and the common support condition are both tested by the STATA program. 
39 “Block” is a division that ensures the mean of PSs within it is the same between treated and control units. 
40 We use “control group/units” to identify those individuals without treatment before matching, and “Untreated 
group/units” for individuals in the control group being chosen by the matching using the propensity score. 
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We also evaluate robustness of the estimates obtained from different matching algorithms. Brief 
descriptions of four major matching algorithms used in other studies applying PSM (Caliendo and 
Kopeinig, 2005; Heinrich et al., 2010) are shown as follows. 
   In Nearest Neighbor matching, an individual from the control group is matched to a treated case 
based on the closest propensity score. By using options, we are able to choose to match “with 
replacement” or “without replacement”. The number of neighbors used to calculate the matched 
outcome can also be chosen. 
   Caliper matching uses a tolerance level on the maximum propensity score distance to avoid the 
risk of bad matches. It uses the nearest neighbor within the caliper in the matching. Radius matching 
has similar functions but uses not only the closest nearest neighbor within each caliper, but all the 
individuals in the control group within the caliper. Following the common practice, we use 0.001 as 
the value for maximum distance of controls.41 
   Kernel matching is a nonparametric matching estimator that uses weighted averages of all 
individuals in the control group to estimate the counterfactual outcomes. The weight is calculated by 
the propensity score distance between a treated individual and all individuals in the control group, 
given the highest weight to those with closest scores to the treated individual. Normal kernel 
function is chosen in our case. 
   We apply the above four matching estimators and compare the estimated coefficients using 
different matching algorithms. Our purpose is to evaluate the robustness of the estimates by 
alternative matching algorithms. 
   We assess the quality of matching by two tests. First, we check the balancing between groups 
before and after matching. We do t-tests of equality of means for each matching algorithm. In Table 
4.4, we can see a clear evidence of covariates imbalance between treated and control groups.42 After 
matching, most of differences are no longer significant, suggesting that matching helps to reduce the 
bias associated with observable characteristics. Since differences in mean for relationship type 
dummy stay significant even after matching by nearest neighbor and caliper, we adjust for these 
covariates in the PS model specification. Note that comparing to other matching algorithm, the 
normal kernel matching performs poorly in the balancing test. 
   Second, we check the common support condition before and after matching. We plot the 
distributions of the PSs for treated and control/untreated groups to check if the matching makes their 
                                                   
41 See Caliendo and Kopeinig, 2005; Heinrich et al., 2010. 
42 The treatment status for Table 4.7 is “MP is arbitrary family member in the household”. 
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distributions more similar. Figure 4.1 shows the results for each treatment status of MI and other 
types of illness. The densities of the PSs are more similar after matching. These plots reveal clear 
overlapping of the distributions between treated and untreated groups. 
 
4.5.  Estimation results 
4.5.1.  ATT of MI 
ATE (average treatment effect) before matching and ATT after matching with different matching 
algorithms are shown in Table 4.8.43 When the patient is an arbitrary family member, the ATE 
before matching is -0.629 and insignificant, but those across relationship groups become significant 
and larger in magnitude. After matching, only the ATTs of the Normal Kernel matching appear to be 
consistent with the ATEs in magnitudes, sign and significance. However, the significance fades in 
other three proper algorithms and the effects become much smaller in magnitude. 
We further compare ATT across relationship groups in Table 4.9. When household head is the 
patient, work hours of spouse decrease, but those of child increase. Compare the work hours between 
spouse and child, we find that child works 12 hours more than those of spouse every week. This 
result might indicate that working young adults tend to be the second income earner among the 
Japanese households. Although the signs of the effect are consistent with our theoretical prediction, 
the results are insignificant in all matching algorithms. We summarize the detail for each case in 
Table 4.10. 
In the case that the household head is the patient, family members’ work hours would increase 
due to MI’s total effect, but we need to further look at each separate effect and how it works. Due to 
the fact that child works more than spouse, we consider child to be the second income earner and 
spouse, the third. From the empirical results, we find that child’s work hours increase but those of 
spouse decrease. These results are consistent with the theory that MI would increase work hours of 
the second earner due to the aspect of income effect, while work hours of the third earner would 
decrease due to the care effect. In this case, child works more to “substitute” the household head, 
while spouse works less to take care of the patient, but family members’ work hours increase as a 
whole due to stronger income effect. 
In the case of child, household head’s work hours increase but those of spouse decrease. MI’s 
total effect works negatively on family members due to a stronger care effect. When the child is 
                                                   
43 ATE=E(Y1－Y0)=E(Y1)－E(Y0), which is the mean of difference between the potential outcome in case of treatment 
and the potential outcome in absence of treatment. 
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mentally ill, mothers might spend more time on taking care of the child instead of working. The 
empirical results of the separate effect are partially consistent with the theoretical prediction. 
In the case of spouse, both work hours of household head and child increase which push MI’s 
total effect upward. The ill spouse might not be able to receive sufficient care from other family 
members. The results in this case are also partially consistent with the prediction. 
For all the cases summarized in Table 4.10, even though the signs of the effects are almost 
consistent with the theory, the significance does not perform well in most of proper algorithms. 
Therefore, we could not observe robust evidence of ATT of MI on family members’ work hours, 
hardly even across relationship groups. 
 
4.5.2.  ATT of other types of illness 
We compare MI with other types of chronic illness, such as digestive illness, eye illness and injury, 
to examine whether there is any difference in their impacts on family members’ work hours. Table 
4.11 shows the results. 
   Before matching, “digestive” and “injury” show negative ATEs but positive for “eye”. Only 
“digestive” is significant. The ATEs are small in magnitudes and are less than an hour. After 
matching, the point estimates of ATTs of most illness become even smaller and the signs are mixed. 
Only exception is “eye” which showed positive effect on work hours. Since the ATTs are 
insignificant, hardly could we find any evidence to prove that chronic illness has adverse effect on 
labor supply of family members. 
 
4.5.3.  Interpretation of the findings 
Unlike Roberts (1999) and Wilcox-Gok and McNamee (2010), we did not observe that MPs are 
associated with significant labor market effects for their family members in Japan. However, our 
findings are consistent with other studies that examined effects of general illness. Wolf and Soldo 
(1994) found that the presence of potential care receivers such as elderly parents did not significantly 
affect the hours of work of married women, neither the probability of their labor force participation. 
Ettner (1995a, 1995b) did not find significant reductions in work hours for caregivers, either. 
   Our results might be due to several limitations in this study. First is the measure of mental health. 
We treated “go to hospital MP” imply presence of MI. This might understate the number of real MP, 
since patients who do not go to hospital are not counted. On the contrary, if hospital-treated MPs get 
better, the burden on other family member decreases. Thus, the effects of MI on work hours might be 
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smaller. Better measures that enable us to observe type and severity of MI could help us examine the 
impact in more detail. 
   Second is the measure of labor market outcome. Since we mainly focused on the work hours of 
family members, we only examined the effects of MI on working spouses and children. Their 
potential effects on housewives and children in school or “do not work” are not examined. By using 
other labor market outcome variables such as labor force participation, we could further examine 
impact on the latter group. A larger and richer data set will help us to clarify ambiguity left in this 
study. 
 
4.6.  Conclusion 
In this study, we examined the causal effect of MI on labor supply of family members. The main 
purpose of this study is to learn how family members deal with the burden and hardship that MI has 
on the patient and family. 
We found that, there is no significant difference in work hours between treated and untreated 
groups. Even after controlling for the relationship of the patient to other family members, hardly 
could we find significant ATT across relationship groups. For other types of illness, we found no 
evidence that chronic illness had any adverse effect on work hours of family members. These results 
might be reflecting society’s attitudes toward MI. In Japan, MI has been thought of a “problem of 
feeling” and something that should be hidden behind the door. Therefore, patients might receive 
insufficient care from their family and society. 
 Although to clarify the effect of MI on family members is the most important issue for future 
policy recommendations on improving the care or support of patients, there is not much empirical 
evidence accumulated in this field. We are the first to access the newest anonymized data set to 
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Figure 4.1: Check of Common Support Condition: PS Distributions 
(1) Treatment status: MP is arbitrary family member in the household 
  
(2) Treatment status: MP is household head 
   
(3) Treatment status: MP is spouse 
   
(4) Treatment status: MP is child 
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(5) Treatment status: digestive patient is arbitrary family member in the household 
  
(6) Treatment status: eye patient is arbitrary family member in the household 
  
(7) Treatment status: injury patient is arbitrary family member in the household 
   
 













(P1/P2) Z1 Z2 Tc Tw
2nd earner Higher ↑ ↓ ↑ ↓ ↑ Income effect
3rd earner Lower ↓ ↑ ↓ ↑ ↓ Care effect
1st earner Higher ↑ ↓ ↑ ↓ ↑ Income effect
3rd earner Lower ↓ ↑ ↓ ↑ ↓ Care effect
1st earner Higher ↑ ↓ ↑ ↓ ↑ Income effect

















Table 4.2: Descriptive Statistics 
 
Variables Obs Mean SD Min Max
Outcome
Weekly work hours 44612 41.457 15.585 0 80
Weekly work hours of non-mentally ill 44096 41.523 15.549 0 80
Weekly work hours of non-digestive ill 43334 41.502 15.553 0 80
Weekly work hours of non-eye ill 44043 41.543 15.528 0 80
Weekly work hours of non-injured 44249 41.479 15.550 0 80
Treatment status
(1) MI
MP is arbitrary family member in the household 97383 0.034 0.182 0 1
MP is household head 98499 0.008 0.090 0 1
MP is spouse 98677 0.011 0.104 0 1
MP is child 98950 0.008 0.087 0 1
(2) Other illness
Digestive patient is arbitrary family member 89078 0.063 0.242 0 1
Eye patient is arbitrary family member 89317 0.051 0.220 0 1
Injury patient is arbitrary family member 91092 0.026 0.160 0 1
Other covariates
Age cohort: under 19 99212 0.198 0.398 0 1
Age cohort: 20-29 99212 0.114 0.318 0 1
Age cohort: 30-39 99212 0.135 0.342 0 1
Age cohort: 40-49 99212 0.126 0.331 0 1
Age cohort: 50-59 99212 0.155 0.362 0 1
Age cohort: 60-69 99212 0.134 0.341 0 1
Age cohort: 70 and above 99212 0.139 0.346 0 1
Gender (male=1, female=0) 99299 0.483 0.500 0 1
Marriage: married 99299 0.540 0.498 0 1
Marriage: single 99299 0.357 0.479 0 1
Marriage: seperated 99299 0.104 0.305 0 1
Employment: regular 70190 0.347 0.476 0 1
Employment: part-time 70190 0.109 0.312 0 1
Employment: other types 70190 0.036 0.185 0 1
Employment: non worker 70190 0.508 0.500 0 1
Firm size: small to medium 66524 0.297 0.457 0 1
Firm size: large 66524 0.127 0.333 0 1
Firm size: government 66524 0.040 0.197 0 1
Firm size: non worker 66524 0.536 0.499 0 1
Employment duration (year) 45355 13.566 13.049 0 50
Physical health status(37 items): good health 93002 0.661 0.473 0 1
Physical health status(37 items): fair health 93002 0.213 0.409 0 1
Physical health status(37 items): bad health 93002 0.126 0.332 0 1
Number of household members 99299 3.476 1.493 1 7
Household structure(type1): one-person 99299 0.086 0.28 0 1
Household structure(type2): only a couple 99299 0.161 0.367 0 1
Household structure(type3): parent(s) with
unmarried child
99299 0.494 0.500 0 1
Household structure(type4): other types 99299 0.260 0.438 0 1
Dwelling type: own house 99299 0.744 0.436 0 1
Number of rooms 98093 5.181 2.138 1 10
Household expenditure (in May, in 10,000 yen) 75804 32.169 39.281 0 300
Relationship (type1): household head 99299 0.368 0.482 0 1
Relationship (type2): spouse 99299 0.244 0.429 0 1
Relationship (type3): child 99299 0.309 0.462 0 1
Relationship (type4): others 99299 0.079 0.270 0 1
Sources : Author's calculation based on anonymized data of 2004 Comprehensive Survey of Living Conditions.
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Table 4.3: Descriptive Statistics for Households with MI vs. without MI 
 
Obs Mean SD Min Max Obs Mean SD Min Max
Outcome
Weekly work hours 1465 40.795 15.883 0 80 42631 41.549 15.537 0 80
Other Covariates
Age cohort: under 19 3356 0.189 0.392 0 1 93940 0.202 0.401 0 1
Age cohort: 20-29 3356 0.106 0.308 0 1 93940 0.115 0.319 0 1
Age cohort: 30-39 3356 0.091 0.287 0 1 93940 0.137 0.344 0 1
Age cohort: 40-49 3356 0.111 0.314 0 1 93940 0.126 0.332 0 1
Age cohort: 50-59 3356 0.182 0.386 0 1 93940 0.154 0.361 0 1
Age cohort: 60-69 3356 0.157 0.364 0 1 93940 0.132 0.339 0 1
Age cohort: 70 and above 3356 0.164 0.370 0 1 93940 0.134 0.341 0 1
Gender (male=1, female=0) 3359 0.533 0.499 0 1 94024 0.484 0.500 0 1
Marriage: married 3359 0.575 0.494 0 1 94024 0.539 0.499 0 1
Marriage: single 3359 0.362 0.481 0 1 94024 0.359 0.480 0 1
Marriage: seperated 3359 0.064 0.244 0 1 94024 0.102 0.303 0 1
Employment: regular 2398 0.312 0.463 0 1 66103 0.354 0.478 0 1
Employment: part-time 2398 0.106 0.308 0 1 66103 0.111 0.314 0 1
Employment: other types 2398 0.036 0.187 0 1 66103 0.036 0.186 0 1
Employment: non worker 2398 0.546 0.498 0 1 66103 0.500 0.500 0 1
Firm size: small to medium 2277 0.289 0.453 0 1 62596 0.302 0.459 0 1
Firm size: large 2277 0.097 0.297 0 1 62596 0.130 0.336 0 1
Firm size: government 2277 0.039 0.193 0 1 62596 0.041 0.198 0 1
Firm size: non worker 2277 0.575 0.494 0 1 62596 0.528 0.499 0 1
Employment duration (year) 1490 14.942 13.770 0 50 43343 13.510 13.009 0 50
Variables for Non-patient  Family Member Households with MI Households without MI
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Obs Mean SD Min Max Obs Mean SD Min Max
Other Covariates (continued)
Physical health status(37 items): good health 3190 0.588 0.492 0 1 87927 0.673 0.469 0 1
Physical health status(37 items): fair health 3190 0.242 0.429 0 1 87927 0.210 0.407 0 1
Physical health status(37 items): bad health 3190 0.170 0.375 0 1 87927 0.117 0.321 0 1
Number of household members 3359 4.018 1.438 2 7 94024 3.468 1.490 1 7
Household structure(type1): one-person 3359 0 0 0 0 94024 0.087 0.282 0 1
Household structure(type2): only a couple 3359 0.121 0.326 0 1 94024 0.161 0.367 0 1
Household structure(type3): parent(s) with
unmarried child
3359 0.417 0.493 0 1 94024 0.499 0.500 0 1
Household structure(type4): other types 3359 0.462 0.499 0 1 94024 0.252 0.434 0 1
Dwelling type: own house 3359 0.858 0.349 0 1 94024 0.740 0.439 0 1
Number of rooms 3332 5.991 2.190 1 10 92866 5.152 2.128 1 10
Household expenditure (in May, in 10,000 yen) 2668 35.043 39.465 2 300 71613 32.121 39.343 0 300
Relationship (type1): household head 3359 0.324 0.468 0 1 94024 0.369 0.483 0 1
Relationship (type2): spouse 3359 0.210 0.407 0 1 94024 0.244 0.429 0 1
Relationship (type3): child 3359 0.347 0.476 0 1 94024 0.310 0.463 0 1
Relationship (type4): others 3359 0.119 0.324 0 1 94024 0.076 0.266 0 1
Sources : Author's calculation based on anonymized data of 2004 Comprehensive Survey of Living Conditions.
Variables for Non-patient  Family Member Households with MI Households without MI
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Mean SE Mean SE
Characteristics of individual
Weekly work hours 40.795 0.415 41.549 0.075 1.83 *
Age cohort: under 19 0.189 0.007 0.202 0.001 1.78 *
Age cohort: 20-29 0.106 0.005 0.115 0.001 1.63
Age cohort: 30-39 0.091 0.005 0.137 0.001 7.72 ***
Age cohort: 40-49 0.111 0.005 0.126 0.001 2.60 ***
Age cohort: 50-59 0.182 0.007 0.154 0.001 -4.39 ***
Age cohort: 60-69 0.157 0.006 0.132 0.001 -4.19 ***
Age cohort: 70 and above 0.164 0.006 0.134 0.001 -5.05 ***
Gender (male=1, female=0) 0.533 0.009 0.484 0.002 -5.57 ***
Marriage: married 0.575 0.009 0.539 0.002 -4.10 ***
Marriage: single 0.362 0.008 0.359 0.002 -0.30
Marriage: seperated 0.064 0.004 0.102 0.001 7.26 ***
Employment: regular 0.312 0.009 0.354 0.002 4.19 ***
Employment: part-time 0.106 0.006 0.111 0.001 0.73
Employment: other types 0.036 0.004 0.036 0.001 -0.08
Employment: non worker 0.546 0.010 0.500 0.002 -4.43 ***
Firm size: small to medium 0.289 0.010 0.302 0.002 1.31
Firm size: large 0.097 0.006 0.130 0.001 4.50 ***
Firm size: government 0.039 0.004 0.041 0.001 0.52
Firm size: non worker 0.575 0.010 0.528 0.002 -4.42 ***
Employment duration (year) 14.942 0.357 13.510 0.062 -4.17 ***
Physical health status(37 items): good health 0.588 0.009 0.673 0.002 10.02 ***
Physical health status(37 items): fair health 0.242 0.008 0.210 0.001 -4.36 ***
Physical health status(37 items): bad health 0.170 0.007 0.117 0.001 -9.06 ***
Characteristics of household
Number of household members 4.018 0.025 3.468 0.005 -21.04 ***
Household structure(type1): one-person 0 0 0.087 0.001 17.93 ***
Household structure(type2): only a couple 0.121 0.006 0.161 0.001 6.24 ***
Household structure(type3): parent(s) with
unmarried child 0.417 0.009 0.499 0.002 9.38
***
Household structure(type4): other types 0.462 0.009 0.252 0.001 -27.36 ***
Dwelling type: own house 0.858 0.006 0.740 0.001 -15.38 ***
Number of rooms 5.991 0.038 5.152 0.007 -22.33 ***
Household expenditure (in May, in 10,000 yen) 35.043 0.764 32.121 0.147 -3.77 ***
Relationship (type1): household head 0.324 0.008 0.369 0.002 5.41 ***
Relationship (type2): spouse 0.210 0.007 0.244 0.001 4.48 ***
Relationship (type3): child 0.347 0.008 0.310 0.002 -4.50 ***
Relationship (type4): others 0.119 0.006 0.076 0.001 -9.13 ***
t-value
Note:  The asterisks *, ** and *** mean significance level at the 10%, 5% and 1%, respectively.
T-testHouseholds with MI Households without MI
Variables for Non-patient  Family Member
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Table 4.5: Estimation Results of Propensity Score from Logistic Regression 
 
Coef SE Coef SE Coef SE Coef SE
Characteristics of individual
Age cohort: 20-29 0.541 0.335 0.601 0.732 0.289 0.480 0.231 0.615
Age cohort: 30-39 0.685 ** 0.345 0.811 0.746 0.604 0.501 -0.182 0.663
Age cohort: 40-49 0.846 ** 0.355 0.947 0.771 0.403 0.532 0.809 0.667
Age cohort: 50-59 1.424 *** 0.362 0.616 0.803 0.906 * 0.547 1.787 *** 0.679
Age cohort: 60-69 1.617 *** 0.379 1.238 0.853 0.528 0.598 2.389 *** 0.711
Age cohort: 70 and above 1.642 *** 0.514 ― ― -0.220 1.145 3.447 *** 0.812
Gender (male=1, female=0) 0.235 ** 0.110 0.084 0.215 0.271 0.195 0.029 0.253
Marriage: married -0.659 *** 0.153 -0.162 0.387 0.353 0.297 -0.603 0.406
Marriage: seperated -0.706 *** 0.222 0.714 * 0.416 -0.520 0.522 0.038 0.497
Employment: regular -0.105 0.149 0.576 0.404 -0.511 ** 0.254 -0.236 0.276
Employment: part-time 0.024 0.159 0.569 0.414 -0.098 0.284 -0.063 0.286
Firm size: small to medium -0.001 0.139 0.327 0.380 0.167 0.268 -0.295 0.251
Firm size: large -0.005 0.149 0.594 0.396 0.097 0.278 -0.347 0.273
Employment duration (year) 0.004 0.004 0.015 0.012 0.009 0.008 0.001 0.008
Physical health status(37 items): good health -0.214 * 0.125 -0.652 *** 0.238 -0.659 *** 0.201 0.130 0.264
Physical health status(37 items): fair health 0.023 0.140 -0.205 0.269 -0.421 * 0.236 0.421 0.288
Characteristics of household
Number of household members 0.274 *** 0.039 -0.085 0.096 0.366 *** 0.077 0.440 *** 0.086
Household structure(type2): only a couple -0.419 ** 0.194 0.081 0.445 1.816 *** 0.345 ― ―
Household structure(type3): parent(s) with
unmarried child
-0.144 0.090 0.078 0.263 0.931 *** 0.218 16.326 *** 0.263
Household structure(type4): other types ― ― ― ― ― ― 14.598 ―
MP is arbitrary
(PS1)





















Coef SE Coef SE Coef SE Coef SE
Characteristics of household (Continued)
Dwelling type: own house 0.329 ** 0.130 0.620 ** 0.290 -0.271 0.198 0.018 0.239
Number of rooms 0.037 0.023 -0.061 0.052 -0.001 0.045 0.108 ** 0.045
Household expenditure (in May, in 10,000 yen) 0.001 0.001 0.001 0.002 -0.0004 0.002 0.002 0.002
Relationship (type1): household head -0.129 0.253 ― ― 15.087 *** 0.771 -0.383 0.363
Relationship (type2): spouse 0.185 0.271 15.687 *** 1.116 ― ― -0.134 0.416
Relationship (type3): child 0.282 0.223 15.984 *** 1.061 16.278 *** 0.750 ― ―
























Table 4.6: Distribution of PS by Block and Treatment Status 
 
Block N Mean S.D. N Mean S.D.
1 9,629 0.015 0.006 118 0.016 0.005 9,747
2 4,428 0.031 0.004 145 0.031 0.003 4,573
3 3,306 0.043 0.004 171 0.044 0.004 3,477
4 3,572 0.066 0.013 275 0.065 0.012 3,847
5 380 0.122 0.021 36 0.123 0.022 416
6 2 0.204 0.001 1 0.205 - 3
Total 21,317 746 22,063
Block N Mean S.D. N Mean S.D.
1 5,755 0.009 0.002 49 0.009 0.002 5,804
2 4,070 0.017 0.003 77 0.017 0.003 4,147
3 746 0.031 0.006 23 0.034 0.006 769
4 45 0.063 0.011 1 0.051 - 46
5 0 - - 1 0.103 - 1
Total 10,616 151 10,767
Block N Mean S.D. N Mean S.D.
1 7,329 0.009 0.002 69 0.009 0.002 7,398
2 5,616 0.017 0.003 101 0.018 0.003 5,717
3 1,382 0.032 0.006 43 0.033 0.007 1,425
4 74 0.057 0.005 6 0.058 0.006 80
Total 14,401 219 14,620
Block N Mean S.D. N Mean S.D.
1 6,611 0.004 0.001 20 0.003 0.001 6,631
2 4,610 0.009 0.002 43 0.009 0.002 4,653
3 3,329 0.017 0.003 62 0.018 0.004 3,391
4 1,312 0.033 0.007 47 0.034 0.007 1,359
5 196 0.062 0.011 11 0.059 0.009 207
6 23 0.117 0.015 4 0.134 0.022 27
Total 16,081 187 16,268
Control Treatment
Total
(4)  Treatment status: MP is child
(1)  Treatment status: MP is arbitrary family member in the household











Block N Mean S.D. N Mean S.D.
1 2,036 0.010 0.002 11 0.01 0.002 2,047
2 4,044 0.018 0.004 57 0.020 0.003 4,101
3 3,330 0.031 0.004 94 0.031 0.003 3,424
4 2,655 0.043 0.004 133 0.044 0.004 2,788
5 3,254 0.062 0.007 254 0.062 0.007 3,508
6 2,093 0.086 0.007 227 0.087 0.007 2,320
7 2,467 0.135 0.028 373 0.139 0.028 2,840
8 474 0.237 0.032 122 0.238 0.032 596
Total 20,353 1,271 21,624
Block N Mean S.D. N Mean S.D.
1 4,142 0.008 0.003 30 0.008 0.003 4,172
2 4,638 0.185 0.004 72 0.019 0.004 4,710
3 3,628 0.031 0.004 67 0.032 0.003 3,695
4 1,903 0.043 0.004 73 0.043 0.003 1,976
5 1,626 0.061 0.007 179 0.062 0.007 1,805
6 1,160 0.087 0.007 179 0.088 0.008 1,339
7 2,360 0.138 0.027 380 0.140 0.026 2,740
8 536 0.250 0.042 111 0.252 0.037 647
9 2 0.417 0.001 1 0.422 - 3
Total 19,995 1,092 21,087
Block N Mean S.D. N Mean S.D.
1 5,440 0.009 0.002 37 0.009 0.002 5,477
2 6,791 0.018 0.003 135 0.019 0.004 6,926
3 4,127 0.030 0.003 131 0.030 0.004 4,258
4 1,943 0.043 0.004 114 0.044 0.003 2,057
5 2,036 0.066 0.013 129 0.067 0.013 2,165
6 305 0.124 0.022 37 0.130 0.023 342
Total 20,642 583 21,225
Sources : Author's calculation based on anonymized data of 2004 Comprehensive Survey
of Living Conditions.





(5)  Treatment status: digestive patient is arbitrary family member in the household
Control Treatment
Total
(6)  Treatment status: eye patient is arbitrary family member in the household
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Table 4.7: Check of Balancing between Groups: Differences in Mean before and after Matching 
(Outcome: weekly work hours of non-mentally ill;  Treatment Status: MP is arbitrary family member) 
 
Variable Treated Control Treated Untreated Treated Untreated Treated Untreated Treated Untreated
Age cohort: 20-29 0.106 0.116 -1.68 * 0.204 0.212 -0.39 0.204 0.211 -0.32 0.024 0.212 -0.38 0.204 0.199 0.23
Age cohort: 30-39 0.091 0.141 -8.22 *** 0.184 0.191 -0.33 0.185 0.192 -0.33 0.185 0.189 -0.22 0.184 0.241 -2.66 ***
Age cohort: 40-49 0.111 0.129 -3.00 *** 0.204 0.209 -0.26 0.204 0.210 -0.26 0.204 0.197 0.33 0.204 0.226 -1.04
Age cohort: 50-59 0.182 0.155 4.15 *** 0.301 0.294 0.29 0.300 0.293 0.29 0.300 0.298 0.07 0.301 0.239 2.65 ***
Age cohort: 60-69 0.157 0.131 4.40 *** 0.083 0.072 0.78 0.084 0.073 0.78 0.084 0.080 0.27 0.083 0.069 1.00
Age cohort: 70 and above 0.164 0.125 6.62 *** 0.011 0.008 0.54 0.010 0.008 0.28 0.010 0.009 0.09 0.011 0.008 0.67
Gender (male=1, female=0) 0.533 0.484 5.49 *** 0.575 0.561 0.53 0.575 0.558 0.69 0.575 0.569 0.25 0.575 0.571 0.14
Marriage: married 0.575 0.543 3.60 *** 0.620 0.612 0.32 0.621 0.610 0.43 0.621 0.604 0.65 0.620 0.642 -0.88
Marriage: seperated 0.064 0.098 -6.52 *** 0.044 0.044 -0.00 0.044 0.044 0.00 0.044 0.042 0.14 0.044 0.062 -1.55
Employment: regular 0.312 0.362 -4.99 *** 0.680 0.689 -0.34 0.679 0.689 -0.39 0.679 0.679 0.02 0.680 0.698 -0.71
Employment: part-time 0.106 0.113 -1.09 0.239 0.234 0.25 0.240 0.237 0.12 0.240 0.241 -0.06 0.239 0.227 0.55
Firm size: small to medium 0.289 0.308 -1.90 * 0.664 0.687 -0.95 0.663 0.688 -1.01 0.663 0.669 -0.25 0.664 0.637 1.09
Firm size: large 0.098 0.134 -5.07 *** 0.246 0.240 0.24 0.247 0.240 0.3 0.247 0.244 0.12 0.246 0.274 -1.21
Employment duration 14.942 13.473 4.29 *** 12.145 11.583 0.93 12.088 11.553 0.88 12.088 11.936 0.25 12.145 11.156 1.66 *
Physical health status(37 items):
good health 0.588 0.676 -10.43
*** 0.674 0.693 -0.79 0.674 0.692 -0.73 0.674 0.680 -0.23 0.674 0.713 -1.65 *
Physical health status(37 items):
fair health 0.242 0.209 4.55
*** 0.219 0.202 0.77 0.218 0.203 0.71 0.218 0.214 0.19 0.219 0.191 1.32
Number of household member 4.018 3.474 20.81 *** 4.083 4.097 -0.20 4.077 4.078 -0.02 4.077 4.047 0.43 4.083 3.417 9.59 ***
Household structure(type2):
only a couple 0.121 0.160 -6.07
*** 0.059 0.055 0.34 0.059 0.055 0.34 0.059 0.050 0.72 0.059 0.126 -4.46 ***
Household structure(type3):
parent(s) with unmarried child 0.417 0.504 -9.93
*** 0.493 0.519 -0.99 0.495 0.519 -0.94 0.495 0.519 -0.93 0.493 0.550 -2.19 **
Dwelling type: own house 0.858 0.740 15.39 *** 0.869 0.881 -0.71 0.868 0.882 -0.79 0.868 0.877 -0.48 0.869 0.722 7.06 ***
Number of rooms 5.991 5.149 22.43 *** 5.992 6.038 -0.42 5.988 6.003 -0.14 5.988 5.967 0.18 5.992 5.066 8.25 ***
Household expenditure (in May) 35.043 32.108 3.80 *** 34.456 33.443 0.58 34.489 34.063 0.23 34.489 34.659 -0.09 34.456 31.577 1.55
Relationship (type1): household head 0.324 0.371 -5.63 *** 0.366 0.328 1.54 0.367 0.326 1.65 * 0.367 0.356 0.44 0.366 0.490 -4.83 ***
Relationship (type2): spouse 0.210 0.246 -4.78 *** 0.209 0.202 0.32 0.210 0.207 0.13 0.210 0.208 0.09 0.209 0.221 -0.57
Relationship (type3): child 0.347 0.310 4.46 *** 0.391 0.441 -1.96 * 0.390 0.438 -1.86 * 0.390 0.403 -0.48 0.391 0.268 5.05 ***
























Unmatched ATT ATT ATT ATT
Treated 40.878 40.878 40.851 40.851 40.878
Control/Untreated 41.507 40.881 40.997 40.816 41.409
Difference -0.629 -0.003 -0.147 0.035 -0.530
T-statistic -1.17 -0.00 -0.19 0.06 -0.95
S.E. -0.538 (0.753) (0.770) (0.566) (0.557)
Bootstrap S.E. - [0.866] [0.826] [0.813] [0.920]
Obs of Treated 3,359 732 730 730 732
MP is household
head (24%) Unmatched ATT ATT ATT ATT
Treated 38.757 38.757 38.850 38.850 38.757
Control/Untreated 41.505 37.405 37.272 38.505 41.440
Difference -2.748 1.35 1.578 0.345 -2.684
T-statistic -2.33 0.82 0.94 0.28 -2.22
S.E. (1.181) ** (1.658) (1.674) (1.223) (1.208) **
Bootstrap S.E. - [1.901] [2.104] [1.846] [2.153]
Obs of Treated 797 148 147 147 148
MP is spouse (32%) Unmatched ATT ATT ATT ATT
Treated 44.225 44.225 44.225 44.225 44.225
Control/Untreated 41.459 43.498 43.380 43.795 41.545
Difference 2.766 0.728 0.845 0.430 2.680
T-statistic 2.81 0.56 0.65 0.44 2.77
S.E. (0.986) *** (1.290) (1.307) (0.972) (0.966)  ***
Bootstrap S.E. - [1.473] [1.567] [1.281] * [1.518]
Obs of Treated 1,075 213 213 213 213
MP is child (22%) Unmatched ATT ATT ATT ATT
Treated 38.716 38.716 38.890 38.890 38.716
Control/Untreated 41.509 40.617 40.702 39.675 41.489
Difference -2.794 -1.902 -1.812 -0.786 -2.773
T-statistic -2.63 -1.28 -1.22 -0.69 -2.48
S.E. (1.063) *** (1.488) (1.490) (1.134) (1.120) **
Bootstrap S.E. - [1.550] [1.552] [1.826] [1.644]
Obs of Treated 749 183 181 181 183
The asterisks *, ** and *** mean significance level at the 10%, 5% and 1%, respectively.
Sources : Author's calculation based on anonymized data of 2004 Comprehensive Survey of Living Conditions.
Note : each column in "After Matching" reports the matching estimator with a different matching algorithm (1) nearest neighbor matching using
1 nearest neighbor; (2) Caliper matching with a caliper of 0.001; (3) radius matching with a caliper of 0.001; (4) Kernel matching using normal
density function.
Weekly work hours of non-mentally ill family member
Before matching
After matching
Nearest neighbor (1) Caliper (0.001) Radius (0.001) Normal kernel
Standard errors in parentheses, bootstraped (100 replications) standard errors in brackets. Bootstrapped standard errors are calculated to remove
potential bias on outcomes due to small treatment samples.
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Table 4.9: ATE before Matching and ATT by Different Matching Algorithm across Relationships 
Weekly work
hours of spouse
Unmatched ATT ATT ATT ATT
Treated 31.255 31.255 31.255 31.255 31.255
Control/Untreated 31.493 35.145 35.145 31.983 31.475
Difference -0.239 -3.891 -3.891 -0.728 -0.22
T-statistic -0.13 -1.47 -1.47 -0.35 -0.11
S.E. (1.829) (2.642) (2.642) (2.064) (2.047)
Bootstrap S.E. - [2.727] [2.996] [3.461] [3.033]
Obs of Treated 91 55 55 55 55
Weekly work
hours of child
Unmatched ATT ATT ATT ATT
Treated 43.746 43.922 44.026 44.026 43.922
Control/Untreated 42.513 43.065 43.158 43.160 42.532
Difference 1.231 0.857 0.868 0.867 1.39
T-statistic 0.86 0.46 0.46 0.58 0.96
S.E. (1.437) (1.863) (1.882) (1.488) (1.453)
Bootstrap S.E. - [2.256] [2.512] [2.400] [2.314]
Obs of Treated 143 77 76 76 77
Weekly work
hours of head
Unmatched ATT ATT ATT ATT
Treated 47.252 47.716 47.716 47.716 47.716
Control/Untreated 47.072 46.618 46.814 47.520 47.071
Difference 0.180 1.098 0.902 0.196 0.645
T-statistic 0.14 0.64 0.53 0.15 0.49
S.E. (1.274) (1.704) (1.713) (1.325) (1.313)
Bootstrap S.E. - [2.253] [2.255] [2.146] [2.349]
Obs of Treated 251 102 102 102 102
Weekly work
hours of child
Unmatched ATT ATT ATT ATT
Treated 41.337 41.337 41.352 41.352 41.337
Control/Untreated 42.555 39.775 40.489 41.418 42.531
Difference -1.218 1.562 0.864 -0.066 -1.194
T-statistic -0.90 0.74 0.42 -0.04 -0.79
S.E. (1.347) (2.100) (2.070) (1.552) (1.513)
Bootstrap S.E. - [2.218] [2.473] [2.114] [2.451]
Obs of Treated 158 89 88 88 89
Weekly work
hours of head
Unmatched ATT ATT ATT ATT
Treated 43.405 43.405 43.494 43.494 43.405
Control/Untreated 45.523 42.532 42.779 42.710 45.487
Difference -2.118 0.873 0.714 0.783 -2.082
T-statistic -1.42 0.39 0.31 0.46 -1.29
S.E. (1.486) (2.262) (2.326) (1.703) (1.611)
Bootstrap S.E. - [2.323] [2.288] [2.574] [2.820]
Obs of Treated 167 79 77 77 79
Weekly work
hours of spouse
Unmatched ATT ATT ATT ATT
Treated 28.510 28.510 28.047 28.047 28.510
Control/Untreated 31.415 29.755 30.186 31.111 31.372
Difference -2.905 -1.245 -2.14 -3.064 -2.862
T-statistic -1.51 -0.49 -0.79 -1.47 -1.50
S.E. (1.928) (2.527) (2.717) (2.080) (1.902)
Bootstrap S.E. - [3.222] [3.385] [3.293] [3.326]
Obs of Treated 85 49 49 43 49
Before matching
After matching
Nearest neighbor (1) Caliper (0.001) Radius (0.001) Normal kernel
Treatment Outcome






Note : each column in "After Matching" reports the matching estimator with a different matching algorithm (1) nearest neighbor matching using 1
nearest neighbor; (2) Caliper matching with a caliper of 0.001; (3) radius matching with a caliper of 0.001; (4) Kernel matching using normal
density function.
Standard errors in parentheses, bootstraped (100 replications) standard errors in brackets. Bootstrapped standard errors are calculated to remove
potential bias on outcomes due to small treatment samples.
93 
 










Child Higher Income effect ↑ Consistent
Spouse Lower Care effect ↓ Consistent





Spouse Lower Care effect ↓ Consistent
Household head Higher Income effect ↑ Consistent
















































family member Unmatched ATT ATT ATT ATT
Treated 40.878 40.878 40.851 40.851 40.878
Control/Untreated 41.507 40.881 40.997 40.816 41.409
Difference -0.629 -0.003 -0.147 0.035 -0.53
T-statistic -1.17 -0.00 -0.19 0.06 -0.95
S.E. (0.538) (0.753) (0.770) (0.566) (0.557)
Bootstrap S.E. - [0.866] [0.826] [0.813] [0.920]




Unmatched ATT ATT ATT ATT
Treated 40.622 40.622 40.622 40.622 40.622
Control/Untreated 41.481 40.387 40.409 40.580 41.166
Difference -0.859 0.236 0.213 0.042 -0.544
T-statistic -2.05 0.43 0.37 0.1 -1.32
S.E. (0.418) ** (0.550) (0.572) (0.427) (0.412)
Bootstrap S.E. - [0.613] [0.556] [0.609] [0.576]




Unmatched ATT ATT ATT ATT
Treated 41.942 41.942 41.949 41.949 41.942
Control/Untreated 41.430 41.312 41.354 41.421 41.351
Difference 0.512 0.631 0.595 0.528 0.591
T-statistic 1.14 1.12 1.00 1.21 1.43
S.E. (0.449) (0.564) (0.592) (0.437) (0.413)
Bootstrap S.E. - [0.604] [0.720] [0.647] [0.727]




Unmatched ATT ATT ATT ATT
Treated 40.867 40.867 40.849 40.849 40.867
Control/Untreated 41.468 40.618 40.487 40.953 41.415
Difference -0.602 0.249 0.362 -0.104 -0.548
T-statistic -1.00 0.31 0.43 -0.18 -0.96
S.E. (0.603) (0.811) (0.833) (0.581) (0.573)
Bootstrap S.E. - [0.916] [0.893] [0.909] [0.915]
Obs of Treated 2,394 578 575 575 578
The asterisks *, ** and *** mean significance level at the 10%, 5% and 1%, respectively.
Sources : Author's calculation based on anonymized data of 2004 Comprehensive Survey of Living Conditions.
Before matching
Weekly work hours of non-patient family member
After matching
Nearest neighbor (1) Caliper (0.001) Radius (0.001) Normal kernel
Note : each column in "After Matching" reports the matching estimator with a different matching algorithm (1) nearest neighbor matching
using 1 nearest neighbor; (2) Caliper matching with a caliper of 0.001; (3) radius matching with a caliper of 0.001; (4) Kernel matching
using normal density function.
Standard errors in parentheses, bootstraped (100 replications) standard errors in brackets. Bootstrapped standard errors are calculated to





A Brief Summary of Becker’s Revised Theory of Choice 
In order to analyze the behavior of family members faced with MI, Becker (1976)’s theory of the 
allocation of time is very illuminating. In Becker’s theory, a household consists of n  members and 
combines time and market goods to produce more basic commodities that directly enter their utility 
functions. These commodities are denoted by iZ  and written as 
),( iiii fZ ΤΧ=    mi ,...1=                         (1) 
where iΧ  is a k  dimensional vector of market goods and iΤ  a n  dimensional vector of time 
inputs by n  members used in producing the i  th commodity among m  commodities.
44 
   Households are assumed to be both producing units and utility maximizers. Households combine 
time and market goods by the production function if  to produce iZ  and they choose the best 
combination of iZ ’s to maximize a utility function, 
),...;,...(),...(),...( 1111 mmmm UffUZZUU ΤΤΧΧ≡≡=                (2) 






wΤΧΡ                            (3) 
where iΡ  is a price vector of iΧ , Ι  is total money income, V  is non-labor income, wΤ  is the 





                             (4) 
where cΤ  is the total time spent at consumption and Τ  is the total time of the household 
members. The production functions (1) can be rewritten using the equivalent form 
                                                   














                                (5) 
where it  is a vector of required time per unit of iZ , and ib  is a similar vector for market goods. 








)( wΤwtbΡ                      (6) 







= λ     mi ,...1=                (7) 
where λ  is the marginal utility of money income. 
   Instead of dealing with separate goods and time constraints, Becker contrived a “full income” 






iiimm ZZLZZZLZZIS +≡+≡ ∑
=
bΡ       (8) 
where S  denotes full income, L  denotes the total earnings forgone or “lost” by achieving utility, 
and S  is equal to ∑ iiZtw .45 Both I  and L  are functions of iZ  because how much is 
earned or forgone depends on the consumption set chosen. The first order conditions then become 
)( iiii LU += bΡΤ     mi ,...1=                     (9) 
   The following Figure 4.a shows the equilibrium in a two-commodity world. Equilibrium occurs 
at p , where the slope of the full income opportunity curve S  coincides the slope of an 
indifference curve U , which equals the ratio of marginal utilities.46 
                                                   
45 Time for “leisure” can be considered as a special case that a commodity consists entirely of forgone earnings. 
46 We (author) prove why the full income opportunity curve is concave. 
  We take total derivative of S as 
                 22221111 )()( dZLdZLdS +++= bΡbΡ                 (1’) 
  From which we obtain the relationship on the equi-income curve 













bΡ                                (2’) 
  Denoting the left hand side of (2’) as A , we take second derivative of (2’) with respect to 























                                                                                                                                                     



























        (3’) 
  Since 0)( 222 >+ LbΡ , 011 >dZdL , 0)( 111 >+ LbΡ , 022 >dZdL  and 012 <dZdZ , the sign of (3’) is negative. 
98 
 
CHAPTER 5   CONCLUSION 
 
In this thesis, we studied three important topics in health economics and provided new empirical 
evidences to the literature. We employed latest data from Japan to examine the action strategy of 
insures of public health insurance, and the interdependence of individual health and economic 
activities within the household. All three studies are the latest researches in this field, and their 
results are summarized as follows. 
In study 1, we examined the economic determinants of employer’s cost burden of health 
insurance by focusing on employer’s excess burden and the role of retained earnings of health 
insurance societies. We found that, 1) As the statutory benefits of medical services to the employees 
increase, the percentage of their employers contribution also increases. There was also a positive 
association between additional benefits, health-improving program benefits and employers’ burden. 
2) Employers did not attempt to pay more than their employees regarding to the part of mandatory 
contribution for the elderly. 3) When a HIS’ employees faced a high income tax rate, the society 
accumulated more reserves. Reserves were functioning as a tax shelter and they were used to deal 
with an increase in contribution to the elderly. 4) The problem of incidence of employer burden of 
health insurance only occurs regarding to the part of contributions for the elderly that are not counted 
as fringe benefits. Since HISs retained sufficient reserve stock to pay for the increase of 
contributions during our observation period, there was no clear effect of employer burden on the 
employees’ compensation in the short term. 
In study 2, we examined whether the decision-making power of married women affects their 
subjective health status. We found that, Japanese married women are more likely to report good 
health status or feeling younger if they have more responsibility in the family budgeting process. 
Women’s employment status, educational attainment and residential area have effects on their health 
status.  
In study 3, we examine the effects of mental illness on labor supply of non-patient family 
members in the household. We found that, after matching, there is no significant difference in means 
of weekly working hours of family members between treated and untreated groups. Even after we 
identified the relationship of the mental patient to other family members to capture separated effects 
of the income effect and care effect, hardly could we find any significant ATT across each 
relationship after matching, although the signs of each effect were consistent with our theoretical 
prediction. Moreover, according to the results of other types of illness that compared with MI, we 
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found no evidence to prove that chronic illness had any adverse effect on the working hours of 
family members. Our findings are consistent with some previous studies in other countries that 
examined effects of general illness on family members. Our results might be reflecting society’s 
attitudes toward MI. In Japan, MI has been thought of a “problem of feeling” and something that 
should be hidden behind the door. Therefore, patients might receive insufficient care from their 
family and society. Following the discussion on limitations, we will keep on examining MI’s effect 
in our future research by improving measures of some important variables. 
   All these three topics are important issues for the future of Japan, because Japan is facing a 
serious aging society and the challenge of maintaining a sustainable health care system. Shedding 
light on the action strategy of public health insurers would provide a crucial perspective to the design 
and reform of future health care system. Moreover, the labor force is decreasing in Japan. The 
government is encouraging women to participate into the labor market as a growth strategy. Japanese 
society should devise a better working environment for women through effective labor policies, 
which enable women to have more chances to participate or to reinstate in the labor market. 
Women’s relationships with their partners, decision-making power in family and the health status of 
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CHAPTER  2 
A Study on Employer’s Cost Burden of Health Insurance: Empirical Analysis of Using Financial 
Data of Japanese Health Insurance Societies (HISs) 
 
In chapter 2, we examine economic determinants of employer’s cost burden on health insurance, 
and how Japanese health insurance societies (HISs) manage their budgets in response to changes in 
mandatory contributions to Health Service Systems for the Elderly (HSSE) and the Retired (HSSR). 
We analyze annual financial statements of HISs from 2004 to 2011, by focusing on the issues of 
excess burden of employers and the role of retained earnings. 
Our main findings are as follows. 1) As the statutory benefits of medical services to the 
employees increase, the percentage of their employers contribution also increases. There was also a 
positive association between additional benefits, health-improving program benefits and employers’ 
burden. 2) Employers did not attempt to pay more than their employees regarding to the part of 
mandatory contribution for the elderly. 3) When a HIS’ employees faced a high income tax rate, the 
society accumulated more reserves. Reserves were functioning as a tax shelter and they were used to 
deal with an increase in contribution to the elderly. 4) The problem of incidence of employer burden 
of health insurance only occurs regarding to the part of contributions for the elderly that are not 
counted as fringe benefits. Since HISs retained sufficient reserve stock to pay for the increase of 
contributions during our observation period, there was no clear effect of employer burden on the 
employees’ compensation in the short term. 
However, financial burden on HISs is increasing because of a new fiscal adjustment that was 
introduced from 2010 to 2012. HISs are required to pay 50 billion yen (33 billion yen for the first 
year) each year. If the burden continues to rise, HISs will not be able to pay for this expense only by 
reducing their internal reserves. When this occurs, effect of financial crisis on employee’s 
remuneration will be serious. 
 
Keywords: Contribution to HSSE, employer cost burden, financial statement, Japanese Health 





















るパネル調査」の個票データを用いて計量分析を行う。25 歳から 45 歳までの既婚女性に着
目し、2004 年のデータから 1,306 人のサンプルを得た。家計における意思決定の内生性を
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